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1.0 INTRODUCTION

Sunoco Inc. (R&M) (Sunoco) and the Pennsylvania Department of Environmental Protection
(PADEP) entered into a Consent Order & Agreement (CO&A) in December 2003 with respect to
Sunoco’s Philadelphia Refinery (refinery). Sunoco’s Phase | Remedial Plan (Phase | Plan), dated
November 2003, was included as an attachment to the CO&A. In accordance with the CO&A
and Phase | Plan, a Current Conditions Report and Comprehensive Remedial Plan (CCR) was
prepared by Sunoco in June 2004. The Phase | Plan and the CCR divided the facility into 11
Areas of Interest (AOls), and presented a prioritization of the AOIls based on specific risk
factors. The AQIls are shown in Figures 1 and 2 of this report. The CCR also presented the
Phase Il remedial approach and schedule to characterize each of the 11 AQOIls, and to conduct
Phase | and Il corrective action activities in accordance with the 2003 CO&A and the Phase |
Plan. Since 2003, Sunoco has completed site characterization activities at eleven AOls (AOls 1,
2,3, 4,5 6,7, 8,9, 10, and 11). For each AOI that has been characterized, Sunoco has
prepared and submitted a corresponding Site Characterization Report (SCR) in accordance with
the Revised Phase Il Corrective Action Activities schedule that was included in the CCR.

Sunoco submitted a Site Characterization Work Plan (Work Plan) for AOl 7 on May 26, 2010 to
the PADEP and United States Environmental Protection Agency (EPA). This Work Plan
summarized proposed activities to be completed to characterize AOl 7 in accordance with the
objectives of the CCR. The Work Plan also included proposed activities to characterize the
Resource, Conservation and Recovery Act (RCRA) Solid Waste Management Unit (SWMU) in
AOIl 7. The Work Plan was implemented between April and July, 2010 and the results were
summarized in a SCR submitted to PADEP and EPA on September 28, 2010. In 2011 and
2012, additional site characterization activities were completed to investigate LNAPL in the
vicinity of the No. 3 and 4 Separators.

This report is a combined Site Characterization/Remedial Investigation Report (SCR/RIR) which
summarizes the site characterization work completed between 2010 and 2012. This SCR/RIR is
being submitted to the PADEP and EPA in accordance with the provisions of Pennsylvania’s
Land Recycling and Environmental Remediation Standards Act (Act 2). In accordance with
Act 2, Langan, on behalf of Sunoco, has prepared the required public and municipal notices as
part of this report submittal. The notices and their proof of receipt/publication are included in
Appendix A of this report.
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1.1 Site Description

The Sunoco Philadelphia Refinery is located in southwest Philadelphia. AOI 7, also
known as the Girard Point Fuels Processing Area, is located on the east side of the
Schuylkill River. AQOI 7 is bordered by Lanier Avenue to the east, Pennypacker Avenue
to the south and Schuylkill River to the west and north (Figures 1 and 2). AOIl 7
encompasses approximately 130 acres, and is covered by approximately 40% of
impervious surfaces. The entire western and northern boundary of AOIl 7 along the
Schuylkill River is bound by a sheet pile wall which is keyed into the Middle Clay Unit.
The extent of the sheet pile wall is shown in Figure 3.

There are a total of five SWMUs (SWMU Nos. 87, 88, 89, 90, and 91) located in AOI 7
that were addressed in several previous RCRA investigations as part of the EPA
Corrective Action Process. The history and locations of the five SWMUs are discussed
in detail in Section 2.1 below.

1.2 Site History

The Philadelphia refinery has a long history of petroleum transportation, storage, and
processing. The oldest portion of the facility started petroleum related activities in the
1860's, when the Atlantic Refining Company was established as an oil distribution
center. In the 1900's, crude oil processing began and full-scale gasoline production was
initiated during World War Il. In addition to refining crude oil, various chemicals, such as
acids and ammonia, were also produced at the site for a time. Current operations at the
refinery are limited to the production of fuels and basic petrochemicals for the chemical
industry. The current and historic uses of AOI 7 are described on the current historic
use figure located in Appendix B.

AOI 7 formerly contained a fluid catalytic cracker (FCC) unit, CO boiler, sulfur plant, East
and West Sludge Basin - RCRA Tank, Hazardous Waste Incinerator, and crude units.
Based on review of historical reports and aerial photographs, early refining units in AOI 7
were built in the 1940s. AOQOI 7 currently consists of crude units, FCC and alkylation
units, flares, and above ground storage tanks (ASTs). The ASTs contain primarily
naphtha crude, waste oil, and cat charge stocks. Eight liquefied petroleum gases (LPG)
tanks are located in the south-central portion of this area. A wastewater treatment plant
(WWTP) is located along the southwestern portion of AOI 7. Four RCRA hazardous
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waste ASTs are also located in the western portion of AQOI 7 approximately 150 feet
north of the WWTP.

13 Selection of Compounds of Concern and Applicable Standards

The compounds of concern (COCs) for soil and groundwater are listed in Table 1 of this
report. The COCs for the ongoing and proposed investigation activities include the
current constituents from the Pennsylvania Corrective Action Process (CAP) Regulation
Amendments effective December 1, 2001; provided in Chapter VI, Section E of
PADEP’s Closure Requirements for Underground Storage Tank Systems. These COCs
are the same as those listed in the CCR. In May 2009, Sunoco included two additional
COCs 1,2,4-trimethylbenze and 1,3,5-trimethylbenzene. These two compounds were
added to the list of COCs by Sunoco based on the PADEP’s revisions to the petroleum
short list of compounds at the request of the PADEP.

Media of Concern

The media of concern for AOI 7 include groundwater and soil. The potential indoor air
quality and off-site vapor migration exposure pathways were evaluated through the
PADEP’s vapor intrusion guidance. Surface water was evaluated as a receptor in
relation to facility activities.

Act 2 Remediation Standards
The approach for attaining Act 2 remediation standards for the media of concern is

described below by media.

Groundwater

Groundwater sample results were screened against the PADEP non-residential, used-
aquifer (TDS<2,500) statewide health groundwater medium-specific concentrations
(MSCs). As summarized in the CCR, where constituent concentrations are above these
statewide health MSCs, Sunoco evaluated application of the site-specific remediation
standard using either the pathway elimination or calculated risk-based standard options.

Shallow Soil — 0 to 2 Feet Interval

Shallow (0-2 feet) soil samples were collected at each soil boring/monitoring well
location that represents a potential complete direct contact exposure pathway to site
workers (e.g., unpaved areas). These shallow soil results were screened against the
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PADEP non-residential soil MSCs. Where constituent concentrations are above the
PADEP non-residential soil MSCs, Sunoco evaluated application of the site-specific
remediation standard using either the pathway elimination or calculated risk-based
standard options.

Soil — 2 to 15 Feet Interval
A site-specific remediation standard using the pathway elimination option was applied

for soil between 2 and 15 feet beneath the ground surface within the boundaries of
AOIl 7 based on Sunoco’s existing permit program governing excavations. This permit
program serves as an institutional control that prevents potential exposure to impacted
soils greater than two feet beneath the ground surface. Soil at this depth is evaluated
through the groundwater data.

Vapor Intrusion into Indoor Air

For the current occupied buildings in AOI 7 as depicted on current use figure in
Appendix B, groundwater is less than five feet below the ground surface; therefore, the
PA DEP USEPA-PA Default Non-Residential Permissible Exposure Limit (PEL) for
Volatilization to Indoor Air for soil and groundwater screening criteria in the PADEP’s
guidance could not be used. As part of the Cleanup Plan for AOI 7, further evaluation
(i.e., soil gas samples) will be necessary to assess the potential vapor intrusion into
indoor air pathway for existing buildings. Because the site specific standard is being
used for the refinery, groundwater within some portions of AOI 7 is shallower than five
feet, underground utilities exist and sampling was not completed below areas with
impervious covers, Sunoco will place a restriction in the Uniform Environmental
Covenants Act (UECA covenant) for AOl 7 that will require further vapor site
characterization activities and/or installation of a vapor mitigation systems for any new
occupied buildings that will be constructed within AOI 7.

1.4 Overview of Investigative Framework and Remedial Approach for AOl 7

The current remediation program for the refinery is performed under the 2003 CO&A
between PADEP and Sunoco. Below is a general summary of the regulatory frame
work for the refinery:

e In April 2004, the PADEP and EPA signed an agreement entitled “One Cleanup
Program Memorandum of Agreement (MOA or One-Cleanup Program),” which
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clarifies how sites remediated under Pennsylvania’s Act 2 program may satisfy
RCRA corrective action requirements through characterization and attainment of
Act 2 remediation standards pursuant to Pennsylvania’s Act 2.

e |n 2005, PADEP, EPA, and Sunoco agreed that the One Cleanup Program would
benefit the project by merging the remediation obligations under the various
programs into one streamlined approach which would be conducted under the
existing 2003 CO&A.

e In October 2006, Sunoco submitted a notice of intent to remediate (NIR) to the
PADEP for the refinery entering the refinery into the Act 2 program, excluding
the Belmont Terminal. A copy of this NIR and the Act 2 report notifications for
this SCR/RIR/Cleanup Plan are included in Appendix A.

e In September 2007, Sunoco held a public involvement meeting in South
Philadelphia, Pennsylvania.

e On November 8, 2011, the EPA provided an acknowledgment letter to Sunoco
formerly accepting the Sunoco Philadelphia Refinery into the One Cleanup
Program. EPA acknowledges that Sunoco is currently operating under the one
EPA ID Number (PAD049791098) for Point Breeze, Girard Point and Schuylkill
River Tank Farm. EPA will issue a letter to Sunoco for each characterized
SWMU that lists a non-leaded tank bottom designation for which no further
action is required.

e On November 30, 2011, Sunoco submitted a revised Work Plan for Sitewide
Approach Under the One Cleanup Program (Work Plan for Sitewide Approach),
to document the Sitewide remedial approach extending beyond the
requirements of the 2003 CO&A. DEP and EPA have reviewed and provided
input to this report. With this Work Plan for Sitewide Approach, Sunoco
submitted a letter of commitment stating Sunoco will remediate the Philadelphia
refinery site according to the Work Plan for Sitewide Approach.
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2.0 ENVIRONMENTAL SETTING

AOQOI 7 is located in the southern portion of the refinery and is also known as part of the Girard
Point Area. AOI 7 is located north of Pennypacker Avenue, east of Lanier Avenue, and south
and east of the Schuylkill River (Figures 1 and 2). AOIl 7 encompasses approximately 130 acres.

2.1 Historic and Current Use

Historic Use

Sunoco obtained available historical aerial photographs with coverage of AOl 7 from the
City of Philadelphia Library and reviewed them to identify specific areas for
characterization and to assist in determining previous uses of AOI 7. Aerial photos were
reviewed for the following years: 1930, 1945, 1959, 1965, 1970, 1975, 1980, 1985,
1990, 1995 and 2005. A brief summary of each photograph was provided in the AOI 7
Work Plan, which was submitted to PADEP and EPA on May 26, 2010 and is provided in
this report as Appendix J.

AOIl 7 formerly contained a FCC unit, CO boiler, sulfur plant, East and West Sludge
Basin - RCRA Tank, Hazardous Waste Incinerator, and crude units. These features are
shown on the historic use figure in Appendix B. Based on the review of historical
reports and aerial photographs, early refining units in AOI 7 were built in the 1940s.

Based on a review of historic RCRA reports, five SWMUs were identified in AOI 7 that
required further characterization in accordance with the current remedial program. The
RCRA reports identify these areas as the northwestern fill area (SWMUs 87, 88, and 89)
and storage tank area (SWMUs 90 and 91). These SWMUs are shown in Figure 3 and
on the historic use figure in Appendix B.

The northwestern fill area consists of SWMU 87 (Buried Lead Sludge Area No. 1),
SWMU 88 (Buried Lead Sludge Area No. 2), and SWMU 89 (Buried Lead Sludge Area
No. 3). These are areas where leaded tank bottoms may have been deposited. These
three SWMUs are located adjacent to each other in the northwestern portion of AOI 7.
A sheet pile wall keyed into the Middle Clay and the Schuylkill River borders these
SWMUs to the north and west. The 1990 RCRA Facility Investigation Work Plan
(RFIWP) reported that these three SWMUs received cooling tower sludge, leaded tank
bottom sludge, and oily tank bottom sludge.



Site Characterization/Remedial Investigation Report February 29, 2012
Area of Interest 7 Page 7
Sunoco Philadelphia Refinery

Two other potential areas of leaded tank bottoms disposal (388 Tank Basins - East and
West) were formerly located in the southwest corner of SWMU 87. The 388 Tank
Basins — East and West were properly closed under the PA storage tank program in
November 1999. One Hazardous Waste Incinerator was formerly located in the in the
southwest corner of AOl 7. This incinerator was properly closed in March 1999 and
therefore was not part of the 2010 to 2012 site characterization activities.

The storage tank area is located in the southeastern portion of AOl 7 and contains
SWMU 90 (Buried Lead Sludge Area No. 4) and SWMU 91 (Buried Lead Sludge Area
No. b), two other areas of potential leaded tank bottom disposal. SWMU 90 is located
immediately north of SWMU 91 as shown in Figure 3 and on the historic use figure in
Appendix B. AQOI 3 borders SWMUs 90 and 91 to the east and AOI 6 borders the
SWMUs to the south. The 1990 RFIWP reported that leaded sludge from tank bottoms
was periodically removed from tanks in this area and disposed on the ground or in
shallow excavations. These SWMUs reportedly received leaded sludge from the tank
bottoms beginning in the 1960s and up until November 1980.

Historic reports have indicated that SWMUs 87, 88, 89, 90, and 91 have the potential to
contain leaded tank bottom materials. Leaded tank bottom materials are distinguished
by distinctive rusty-red to black, metallic mostly oxidized scale materials. Leaded tank
bottoms also can be found in a matrix of petroleum wax sludge. Sunoco’s general
procedure to characterize the SWMUs in AOI 7 for the presence of leaded tank bottom
materials is presented in Section 3.1 of this report and was described in the AOI 7 Work
Plan.

Current Use

AQI 7 currently consists of crude units, FCC and alkylation units, flares, and ASTs. The
ASTs contain primarily naphtha crude, waste oil, and cat charge stocks. Eight LPG tanks
are located in the south-central portion of this area. A WWTP is located along the
western portion of AOI 7 adjacent to the Schuylkill River. Four RCRA hazardous waste
ASTs are located in the western portion of AOI 7 approximately 150 feet north of the
WWTP.
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A sheet pile wall, which is keyed into the Middle Clay, extends along the entire western
boundary of the AOI 7 between the Schuylkill River and AOI 7. The extent of the wall is
shown in Figure 3.

The existing monitoring well network in AOI 7 includes a total of 72 accessible existing
monitoring points: 70 existing monitoring wells, 1 temporary well point, and one river
gauge location. Fifteen new monitoring wells were installed in 2010 as part of the AOI
7 Work Plan and an additional 21 monitoring wells were installed in 2011 to investigate
LNAPL in the vicinity of the No. 3 and 4 Separators. A well construction summary of
AQI 7 monitoring points is included in Table 2. There are no active remediation systems
in AOI 7. Groundwater gauging of select monitoring wells in AOIl 7 occurs on an annual
basis during the second quarter of each year. Annual gauging activities and results are
reported to the PADEP and EPA in Quarterly Reports prepared by Sunoco.

No. 3 & 4 Separators
On July 12, 2011, Sunoco reported light non aqueous phase liquid (LNAPL) sheening on

the Schuylkill River to the National Response Center. The sheen was directly adjacent to
the Girard Point No. 3 Separator. In response to the sheen observed on the Schuylkill
River, Sunoco has investigated the source of the LNAPL to the Schuylkill River through
the installation of 21 monitoring wells and exploratory excavations around a process
sewer junction box associated with the 137 Crude Unit and the No. 4 Separator. The
newly installed monitoring wells have demonstrated measurable LNAPL on the
shallow/intermediate groundwater table in the vicinity of the No. 3 Separator and the
exploratory excavations revealed integrity issues with a 137 Crude Unit process sewer
junction box.

Remedial actions completed to date have included:

e Sealed a penetration in the sheet pile wall adjacent to the junction box,
eliminating groundwater flow to the Schuylkill River;

e Excavated around four sides of the junction box to inspect/verify connections
and penetrations;

e Diverted flow from the junction box and associated excavation;

e Sealed the junction box on four sides with concrete;
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e |Installed 21 groundwater monitoring wells along the sheet pile wall between the
No. 3 & 4 Separators and the sheet pile wall;

e |Installed a 6 inch diameter recovery well between the No. 3 Separator and the

sheet pile wall;
e Installed a continuous oil skimming system in the No. 3 Separator; and

e Maintained spill control equipment (absorbent booms) within the Schuylkill River
in the Area of the No. 3 Separator to minimize impact of LNAPL to the river.

Future remedial actions in the No. 3 Separator area will include the design and
installation of a hydraulic control system which will be documented in the AOI 7

Cleanup Plan.

2.2 Geology

To further characterize geology beneath AOl 7, Sunoco advanced 15
shallow/intermediate monitoring wells ranging in depths between 12 to 25 feet below
ground surface (ft bgs) and three deep (Lower Sand) monitoring wells were installed to
depths between 66 and 78 ft bgs in 2010. In 2011, 21 additional shallow/intermediate
monitoring wells were installed along the northern portion of AOI 7 in the vicinity of the
Girard Point No. 3 and 4 Separators. Soils beyond eight feet (depth of hole clearing)
were continually logged at each well location and copies of the boring/well construction
logs are included as Appendix C.

To illustrate the geology at AOI 7, three geologic cross sections (Figures ba, bb, and bc)
trending north-south, east-west, and northwest to southeast were prepared using
historic and recently completed soil boring/well logs. The cross section locations are
shown in Figure 4.

The following paragraphs describe the primary geologic units beneath AOl 7 beginning
with the deepest units to the shallowest units.

Wissahickon Formation — Bedrock beneath the refinery and AOI 7 is identified as the
Wissahickon Schist. This formation is a metamorphosed greenish-gray micaceous
schist and quartzite. The competent bedrock of the Wissahickon Formation is overlain
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by weathered bedrock consisting of micaceous clay, which becomes increasingly sandy
as the degree of weathering lessens and competent bedrock is encountered. Based on
historic and recent deep monitoring well and soil borings completed in AOI 7, the
Wissahickon Schist is located at depths ranging between 66 and 78 ft bgs. The bedrock
depth is illustrated in Figures 5a, bb and bc.

Lower Sand Unit of the PRM - Throughout the majority of the refinery, the
Wissahickon Formation is overlain by the Lower Sand, which is the lowest member of
the Potomac-Raritan Magothy (PRM) Aquifer System. As shown in Figures 5a, bb and
5¢c, the Lower Sand overlies bedrock throughout AOI 7.

Two deep (Lower Sand) groundwater monitoring wells (C-50D and C-65D) existed in
AOQOI 7 prior to the recent characterization work. A total of three new deep groundwater
monitoring wells (C-129D, C-134D and C-144D) were installed in AOI 7 as part of the
recent site characterization activities. C-144D was installed to replace C-65D, as this
well was damaged. The purpose of the additional deep (Lower Sand) monitoring wells
was to obtain geologic information to refine the site conceptual model and obtain
groundwater quality data for the Lower Sand. Based on interpretation of the geology as
shown in Figures 5a, 5b, and 5c, deep monitoring wells in AOl 7 (with the exception of
C-50D) are screened in the Lower Sand where the Lower/Middle Clay is present. Based
on interpretation of geology as shown in Figures 5a, bb and 5¢, deep well (C-50D) in the
western portion of AOI 7, near the AOI 3 eastern boundary is screened into the upper
portion of the Lower Sand where the Lower/Middle Clay is interfingered with the Lower
Sand.

The Lower Sand beneath AOI 7 is a reddish-brown, orange and/or yellowish-brown, fine
to course gravel and fine to course sand that grades upward into medium-to-fine sands
and contains layers of silts and clay. The Lower Sand is located approximately 20 ft bgs
along the eastern boundary of AOI 7, and at 50-60 ft bgs along the eastern portion of
AQI 7 and ranges in thickness between 20 and 70 feet. The extent of the Lower Sand
beneath AQI 7 is generally consistent with the extent illustrated by USGS (USGS, 1961).

Middle/Lower Clay — The Middle/Lower Clay located beneath AOI 7 is characterized by
low permeability reddish-brown, brown or gray clays, sandy clays, with trace amounts of
organic matter. The Lower/Middle Clay overlies the Lower Sand throughout AQOI 7 as
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shown in Figures ba, bb, and 5c¢. In the eastern portion of AOI 7, the Lower/Middle Clay
appears to be interfingered with the Lower Sand.

The extent of the clay beneath AOI 7 as shown in Figures b5a, bb and bc is generally
consistent with the extent illustrated by USGS (USGS, 1961), as interfingering of the
clay is present. Plate 20 of the USGS publication includes a geologic cross section of
the coastal plain deposits near AOI 7. This plate is provided in Appendix D of this
report.

As shown in Figures ba, bb and bc, the clay ranges in thickness between approximately
55 feet along the most western extent to approximately 5 feet in the eastern portion of
AOI 7. The western boundary of AOI 7 is bound by a sheet pile wall which is keyed into
the Middle/Lower Clay.

Trenton Gravel — Throughout most of the refinery, the Trenton Gravel typically overlies
the Middle/Lower Clay and Lower Sand with thicknesses up to 80 feet and a typical
thickness of 40 feet. The Trenton Gravel is of Pleistocene Age (Ilce Age; less than
2 million years) and is a very heterogeneous unit comprised of a predominant brown to
gray sand, gravel and minor amounts of clay (Owens and Minard, 1979). As shown in
Figures ba, bb and bc, the Trenton Gravel is undifferentiated from the fill/alluvium in
AQIl 7, and is present in the northwestern and northeastern area of AOIl 7, near the
Schuylkill River.

Recent Fill/Alluvium - Fill material in AOI 7 generally consisted of sands and gravels,
silts, silty clays, cinder ash, brick, wood, and glass. The alluvium deposits in AOI 7
generally consist of dark brown silts and sands, with trace amounts of clay
undifferentiated with fill material. Lesser amounts of fill are observed towards the
western portions of AOI 7. As shown in Figures 5a, bb and bc, fill/alluvium deposits
exist throughout AOI 7 and range in thickness between 10 and 25 feet.

In addition to the above descriptions, the following general observations can be made
concerning the geology in AOI 7:
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2.3

The depth to bedrock beneath AOI 7 is at approximately 66 to 78 ft bgs. The
depth to bedrock is generally consistent with previous geologic cross sections
prepared by Dames & Moore and with the USGS's interpretation (USGS, 1961);

The Lower Sand overlies bedrock throughout AOI 7 and is generally shallower in
the eastern and northern portions of AQOI 7,

In the eastern portion of AOl 7, the Middle/Lower Clay appears to be
interfingered with the Lower Sand;

Trenton Gravel is undifferentiated from the fill/alluvium throughout AOI 7 and is
only present in the northwestern and northeastern portions of AOI 7; and

The fill/alluvium materials are present throughout AOI 7, and range in thickness
between 10 to 25 feet.

Hydrogeology
2.3.1 Shallow/Intermediate Groundwater Occurrence and Flow

Groundwater gauging data collected by Aquaterra in January 2012 was used to
generate a groundwater flow figure for the shallow/intermediate zone in AOI 7
(Figure 6). The groundwater elevation data from this gauging event is provided
in Table 3. Monitoring well construction details for the monitoring wells are
provided in Table 2 and boring/well construction logs for the newly installed
monitoring wells are provided in Appendix C of this report. Historic boring/well
logs for monitoring wells installed prior to the site characterization activities were
provided in Appendix D of the CCR. Based on the groundwater elevations as
shown in Figure 6, the following observations can be made.

e Groundwater in the shallow/intermediate monitoring wells occurs at
depths ranging between approximately 0.8 and 9.0 ft above mean seal
level (amsl);

e Based on the January 2012 groundwater gauging event, the hydraulic
gradient in the shallow/intermediate monitoring wells ranged from 0.04
near C-142 in the northwest part of AOI 7 near the sheet pile wall to
0.001 near C-131 in the southeast part of AOI 7;

e The groundwater gradient in the central portion of AOI 7 is relatively flat;
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e Along the western boundary of AOI 7, flow in the shallow/intermediate
zone is generally towards the east-southeast, away from the sheet pile
wall; and

e Generally, groundwater flow in the shallow/intermediate zone in AOI 7 is
towards the west-northwest and groundwater flow in the northern
portions of AOI 7 is north.

2.3.2 Deep Groundwater Occurrence and Flow

Five deep (Lower Sand) monitoring wells are located in AOI 7 which include C-
50D, C-65D, C-129D, C-134D, and C-144D. Well construction details for these
monitoring wells are provided in Table 2 and the available logs for these
monitoring wells are provided in Appendix D of the CCR.

As part of the AOIl 11 (site wide deep groundwater) site characterization
activities, Aquaterra performed a refinery wide groundwater gauging event in
July 2011 from all accessible deep monitoring wells. Deep groundwater data
from this gauging event was used to generate groundwater flow figures for the
deep groundwater zone in AOl 7 (Figure 7). The groundwater elevation data
from this gauging event are provided in Table 3. Based on the refinery wide
deep groundwater elevations as shown in Figure 7, the following observations
for AOI 7 can be made.

e Groundwater flow in the deep zone is generally towards the north-west,
in the direction of Schuylkill River;

e \Water levels in the deep zone occur at depths between approximately
2.84 ft amsl (in northwestern portion of AOI 7) and 0.51 ft amsl (in the
eastern portion of AOI 7);

e The deep groundwater gradient in the central portion of AOI 7 is relatively
flat, with similar gradients observed throughout the site; and

e Groundwater elevations in the deep zone are lower than the
shallow/intermediate zone, exhibiting a downward vertical hydraulic
gradient.
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24 Surface Water

No surface water features are located in AOl 7. The nearest surface water body to
AOI 7 is the Schuylkill River which borders the western and northern AQOI 7 boundaries.
A sheet pile wall keyed into the Middle Clay exists between AOI 7 and the Schuylkill
River as shown on Figure 3 and in cross-sectional view in Figures ba, bb and bc.
Shallow/intermediate groundwater interaction with surface water is limited by the sheet
pile wall.

3.0 SITE CHARACTERIZATION ACTIVITIES

The following sections summarize the site characterization activities that were completed in
AQI 7 in support of this report. Site characterization activities were performed in 2010 through
January 2012, by Aquaterra Technologies, Inc. (Aquaterra) and Langan in coordination with
Sunoco. The site characterization activities were executed in accordance with the AOI 7 Work
Plan for Site Characterization which is included as Appendix J of this report

3.1 Shallow Soil Borings and Sampling in SWMU Areas

A detailed description of SWMUs 87, 88, 89, 90, and 91 and a summary of previous
investigation work completed at these SWMUS were provided in Section 1.2 of the
AOI 7 Work Plan. A total of 31 shallow soil borings were completed to a depth of two ft
bgs via a stainless steel hand auger. Two additional shallow soil borings were advanced
via split spoon samples for monitoring wells C-142 and C-143. Soil samples were
collected from these 33 soil boring locations to supplement data previously collected as
part of the historical RCRA investigations. No tank bottom materials were observed,
therefore, none of the samples were analyzed for TCLP. Soil samples were collected at
each soil boring location utilizing TerraCore samplers. No soil samples were collected
as part of the 2011 well installation activities. Soil boring activities were performed in
June 2010 by Total Quality Drilling, LLC (Total Quality Drilling) of Mullica Hills, New
Jersey under the direct supervision of Aquaterra and Langan. The soils were evaluated
to determine if leaded tank bottom materials were present and to characterize historic
soil exceedances of site COCs within the SWMUs. Boring logs from each soil boring
location are presented in Appendix C. Below is a summary of the number of soil
borings completed in each SWMU area:
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¢ SWMU 87 - Eight shallow soil borings;

¢ SWMU 88 - Six shallow soil borings;

¢ SWMU 89 - Six shallow soil borings;

e  SWMU 90 - Eight shallow soil borings; and

e SWMU 91 - Five shallow soil borings.

The locations of the SWMUSs and the soil borings are shown on Figure 3.

The five SWMUs were characterized during the site characterization efforts following
the investigative approach outlined in Section 1.2.2 of the AOlI 7 Work Plan as

summarized below.

e |f materials were encountered within the leaded tank bottom areas matching the
physical description of the leaded tank bottoms, then Sunoco collected samples
for lead;

e If the lead results were above 450 parts per million (ppm) (PADEP’s non-
residential soil MSC for lead) then samples were analyzed for lead via Toxicity
Characteristic Leaching Procedure (TCLP), EPA Test Method 1311; and

e Delineated areas that had soils that physically resemble leaded tank bottoms,
had lead concentrations greater than 450 ppm and failed the TCLP test for lead
would retain the leaded tank bottom designation. If no soils were encountered
that meet all three of the above mentioned criteria, then the area would no
longer be classified as a leaded tank bottom area.

If no soils were encountered that meet all three of the criteria, then the area was no
longer classified as a leaded tank bottom area.

Following the completion of 33 soil borings, there was no evidence of soil matching the
physical description of leaded tank bottoms in the five SWMUs. A total of 33 sail
samples were collected from the 33 soil boring locations since these areas were also
being characterized due to historic soil exceedances, but none of the samples were
analyzed for TCLP since tank bottom materials were not observed during the borings.
The locations of all soil and monitoring well borings are shown on Figures 3 and 8.
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Soil samples were submitted to Lancaster Laboratories, Inc. (LLI) of Lancaster,
Pennsylvania for analysis of site COCs. A summary of the soil analytical results
screened against the PADEP non-residential soil MSCs are provided in Table 4 and the
results are further discussed in Section 5.0 below. A summary of soil samples above
the non-residential soil MSCs are illustrated in Figure 8. The laboratory analytical reports
are provided as Appendix E.

3.2 Shallow Soil Borings and Sampling in Non-SWMU Areas

A total of nine soil borings were advanced outside of the SWMU areas at unpaved
monitoring well locations. The locations of soil and monitoring well borings are shown
on Figures 3 and 8. Soil borings were advanced utilizing split-spoon sampling
techniques. Soil borings were advanced to a maximum depth of two feet below grade
at each unpaved location. Soil samples were collected at each soil boring location with
a TerraCore sampler. No soil samples were collected as part of the 2011 well installation
activities.

Soil samples were submitted to LLI for analysis of site COCs. A summary of the soil
analytical results screened against the PADEP non-residential soil MSCs is provided as
Table 4 and the results are further discussed in Section 5.0. The laboratory analytical
reports are provided as Appendix E.

3.3 Installation of Groundwater Monitoring Wells

Well installation activities performed between May and July 2010 were completed by
Parrat Wolff, Inc. (PWI) of East Syracuse, New York and East Coast Drilling (ECDI) of
Moorestown, New Jersey under the direct supervision of Aquaterra and Langan in
coordination with Sunoco. Monitoring wells installed in 2011 were completed by Total
Quality Drilling under direction by Aquaterra and Sunoco. The locations of monitoring
wells installed in 2010 and 2011 are shown on Figure 3. Monitoring wells were installed
to monitor the shallow/intermediate and deep groundwater zones. The well installation
activities are discussed in the following sections.
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3.3.1 Fill/Alluvium (Shallow) and Trenton Gravel (Intermediate)
Groundwater Monitoring Wells

Aquaterra and Langan provided direction and oversight to PWI to install 15
shallow/intermediate (fill/alluvium, and Trenton Gravel) groundwater monitoring
wells in AOI 7 in 2010. Total Quality Drilling with oversight and direction by
Aquaterra and Sunoco installed 21 monitoring wells in the vicinity of the No. 3 &
4 Separators in 2011.

Monitoring wells were installed and constructed in accordance with the AOI 7
Work Plan. Prior to the installation of monitoring wells, each well location was
cleared for subsurface utilities between 8 to 10 ft bgs with a hydrovac excavator.
Shallow/intermediate monitoring wells advanced by the drilling subcontractors
utilized hollow stem augers and split spoon samplers to record lithology. Split
spoon samples were collected at various intervals throughout the borings
typically starting at 8 to 10 ft bgs. Shallow/intermediate monitoring wells were
constructed to a maximum depth of 25 ft bgs with screen intervals of 10 to 15
feet. Monitoring wells were constructed with a flush mount manhole cover or
with a stickup steel protective casing. Following construction, the monitoring
wells were developed in accordance with the AOl 7 Work Plan. Well
construction details are provided in Table 2. Boring logs, lithology, and
monitoring well construction details are provided in Appendix C.

3.3.2 Lower Sand Groundwater Monitoring Wells

Two Lower Sand groundwater monitoring wells (C-50D and C-65D) had existed
in AOl 7. C-50D was installed to a depth of approximately 30 ft bgs and the
screen was set in the upper portion of the Lower Sand. C-65D is reported to
have been drilled to a depth of 75 ft bgs; however the well is damaged and
Inaccessible.

Prior to installation of the deep monitoring wells (C-129D, C-134D and C-144D),
each well location was cleared for subsurface utilities to a depth of 8 to 10 ft bgs
with a hydro-excavator. Deep monitoring wells were advanced by ECDI utilizing
hollow stem augers, mud rotary, and split spoon samplers to record lithology.
Aquaterra and Langan provided direction and oversight to ECDI to install the
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three deep monitoring wells. Monitoring well C-134D was installed along the
southern boundary of AOI 7 in AOI 6, due to access issues associated with the
original proposed well location proposed along the southern boundary of AQOI 7.
The monitoring wells were installed with screened intervals set below the clay
and into the Lower Sand. The purpose of the additional deep monitoring wells
was to obtain lithologic information beneath AOI 7, and to characterize
groundwater quality of the Lower Sand. The three deep monitoring wells were
installed to depths ranging between 66 to 78 ft bgs, with well screened intervals
of 15 feet. Monitoring well construction details are provided in Table 2 and
boring logs, lithology, and monitoring well construction details are provided in
Appendix C. Geologic information obtained from the deep soil borings
completed in AQOI 7 was used to prepare geologic cross sections provided as
Figures ba, bb, and 5b.

3.4 Groundwater Monitoring

In January 2012, Aquaterra performed monitoring well gauging activities from all
accessible monitoring points in AOI 7. Monitoring points were gauged for depth-to-
water, and if applicable, depth-to-LNAPL in accordance with the AOI 7 Work Plan. The
monitoring point gauging readings are summarized in Table 3.

The groundwater monitoring data from Table 3 was used to generate
shallow/intermediate groundwater elevation contours provided as Figure 6.
Groundwater gauging data from the deep monitoring wells in Table 3 was used to
generate a groundwater contour figure for the deep (Lower Sand) groundwater zone in
AQI 7 (Figure 7).

35 Groundwater Sampling

In June 2010, Aquaterra performed a complete round of groundwater sampling from 41
accessible monitoring wells in AOl 7. Five monitoring wells had measureable (>0.01 ft.)
LNAPL and three monitoring wells were inaccessible. In January 2012, an additional
round of groundwater sampling was conducted on 21 newly installed (installed in 2011)
monitoring wells in the vicinity of the No. 3 and 4 Separators. Twelve of these new
monitoring wells had measurable (>0.01 ft) LNAPL. The groundwater sampling
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activities were completed in accordance with the AOI 7 Work Plan. The monitoring well
sampling summary data sheets are provided as Appendix F.

Following well purging activities, groundwater samples were collected by lowering a
disposable bailer slowly into the monitoring well to minimize excess agitation. The
bailer was filled with water from the top of the water table and retrieved. Samples
were then collected in laboratory-prepared bottleware and immediately placed on
ice. Samples were submitted to LLI for analysis of site COCs. Once the sample was
collected, the bailer, bailer cord, and nitrile gloves used to obtain the sample were
discarded. Sample date, time, number, and site name were recorded on the chain-of-
custody and in field books. For groundwater samples analyzed for lead, LLI filtered the
samples to analyze for dissolved lead concentrations.

The groundwater analytical results were screened against the PADEP non-residential
groundwater MSCs and are presented in Table 5. The groundwater analytical results for
the deep monitoring wells are presented in Table 6. The laboratory analytical reports are
included as Appendix E.

3.6 LNAPL Sampling

During the AOI 7 July 2010 groundwater gauging event, five monitoring wells (C-65, C-
97, C-106, C-107 and C-143) in AOI 7 had measurable LNAPL. LNAPL samples from
monitoring wells C-65, C-106, and C-107 were previously collected and characterized as
part of the 2004 CCR. One new monitoring well (C-143), which was installed as part of
the 2010 site characterization activities contained measurable LNAPL. Stantec collected
a LNAPL sample from C-143 using direct sampling methods in accordance with the
AQI 7 Work Plan.

In January 2012, an additional groundwater gauging event was conducted and 18
monitoring wells (C-106, C-64, C-65, C-97, C-143, WP14-2, C-147, C-148, C-150, C-151,
C-1562, C-153, C-154, C-161, C-162, C-166, C-167, and C-168) had measurable
LNAPL. Aquaterra collected samples via direct sampling methods from the 12 newly
installed monitoring wells (C-147, C-148, C-150, C-151, C-152, C-153, C-154, C-161, C-
162, C-166, C-167, and C-168) where LNAPL was present.
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LNAPL samples collected were packaged in certified hazardous material shipping boxes
and shipped to Torkelson Laboratories (Torkelson) of Tulsa, Oklahoma for LNAPL
characterization. LNAPL characterization data included LNAPL types, density,
proportions of LNAPL, degree of weathering, and similarities to other LNAPL samples
collected at the refinery. Appendix H summarizes the LNAPL characterization results
and also includes laboratory data packages.

3.7 Surveying Activities

Following completion of well installation and soil boring activities, the newly installed
monitoring wells and soil boring locations were surveyed by Langan to establish the
location and elevation of the inner and outer casing and ground surface at each point.
Well elevations were determined to the nearest 0.01 foot relative to mean sea level.
Survey activities were performed by a Pennsylvania-licensed surveyor and tied to the
NAVD 88 datum. The new survey data for the monitoring wells is presented in Table 3.
This new survey data was used to update the Geographic Information System (GIS) and
site wide database for the refinery.

4.0 QUALITY ASSURANCE/QUALITY CONTROL

The following sections outline the field and laboratory quality assurance/quality control
measures that were incorporated into the site characterization activities. Groundwater gauging
and sampling activities were completed in accordance with the field sampling procedures
presented in the AOI 7 Work Plan. The complete laboratory analytical data packages for the soil
and groundwater sampling events are included in Appendix E.

4.1 Equipment Decontamination and Calibration

Sampling equipment was decontaminated in accordance with the field sampling
procedures to prevent cross-contamination. Prior to sampling, the equipment was
decontaminated with successive rinses of detergent and potable water and distilled
deionized water. Down-hole equipment used in monitoring well purging, such as
submersible pumps, was cleaned with an external non-phosphate detergent wash and
tap water rinse. This cleaning process was followed by a flush of potable water. Prior
to the use of sampling equipment (i.e. Horiba, PID, and electronic interface probe), the
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equipment was properly calibrated per the operating manual for that piece of
equipment.

4.2 Sample Preservation

Samples were preserved, where necessary, with the addition of chemical preservatives,
and by cooling the samples at 4°C before and during shipment to the laboratory.
Chemical additives necessary for sample preservation were added to the sample
containers by the analytical laboratory prior to releasing them to sampling personnel.

4.3 Laboratory Quality Assurance/Quality Control

For the purposes of this investigation, sample results were summarized in 13 sample
delivery groups, provided by LLI, and are evaluated in the sections above for usability.
Copies of the laboratory reports are provided in Appendix E.

The laboratory performed quality assurance and quality control (QA/QC) analyses,
including laboratory control spikes and laboratory control spike duplicates, matrix spikes
and matrix spike duplicates, surrogate spikes, method blanks and QA/QC checks such
as GC/MS instrument tuning and mass calibration, as appropriate. Laboratory QA/QC
summaries were completed by the laboratory and provided in each of the attached data
packages. The analytical data, data qualifiers, and QC results provided in these reports
were evaluated to determine the confidence with which the groundwater and soil data
could be used in the Act 2 decision-making process.

Data quality indicators (DQls) are qualitative and quantitative measures of data quality
“attributes,” which are descriptors used to express various properties of analytical data.
Thus, DQIls are the various measures of the individual data characteristics that
collectively comprise the general, all-encompassing term “data quality.”  Quality
attributes used to assess the data usability include:

¢ Method selectivity/specificity;
e Accuracy (bias);

e Precision;

* Representativeness;

e Comparability; and

e Completeness.
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Based on evaluation of the above mentioned indicators, the groundwater and soil data
collected during this investigation are considered usable for characterizing the site,
identifying compounds of concern, and delineating potential impacts, with the
exceptions described below.

For compounds analyzed in soil 98% percent of the data is considered complete. The
remaining 2% was qualified as estimated by the laboratory and flagged with a “J”
qualifier. As detailed in the sections above, few concentrations should be considered as
biased because MS/MSD and surrogate recoveries were beyond acceptable control
limits. The following samples should not be used for the purpose of delineation because
samples were diluted to the point that laboratory method detection limits were raised
above the corresponding screening criteria (PADEP Soil MSCs) and no concentration
was detected. Specifically, 1,2-dichloroethane in sample BH-10-27_1.5-2; and, ethylene
dibromide in samples BH-10-08_1.5-2, BH-10-10_1.5-2, BH-10-11_1.5-2, BH-10-14_1.5-
2, BH-10-16_1.5-2, BH-10-17_1.5-2, BH-10-24_1.5-2, BH-10-25_1.5-2, BH-10-27_1.5-2,
BH-10-28_1.5-2, BH-10-30_1.5-2, BH-10-31_1.5-2, C-142_1-2 and C-143_1-2.

For compounds analyzed in groundwater, 90% percent of the data is considered
complete and usable. The remaining 10% was qualified as estimated by the laboratory.
As detailed in the sections above, few concentrations should be considered as biased
because surrogate recoveries were beyond acceptable control limits and sample
preservation requirements were not met. Preservation requirements were not met for
samples C-49_071310, C-57_071410, C-131_071510 and C-142_072010 and VOC
results are likely biased low.

The number of samples collected is expected to provide sufficient data to satisfy the
objective defined in the AOI 7 Work Plan. In the event that initial results did not meet
QC requirements, the volume of samples collected was sufficient to reanalyze samples
as necessary. As detailed in Appendix E, few concentrations should be considered as
biased because MS/MSD and surrogate recoveries were beyond acceptable control
limits and preservation requirements were not met.

As detailed in Appendix E, where the LCS/LCSD, MS/MSD and surrogate recoveries
were less than the lower recovery control limit the reported values should be
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considered as estimated low. Where the recoveries were greater than the upper
recovery control limit the reported values should be considered as estimated high. The
corresponding data are considered usable but should be considered slightly higher or
lower in concentration than representative of the site and time collected.

4.4 Documentation

Chain-of-custody forms were maintained throughout the sampling program to document
sample acquisition, possession and analysis. Chain-of-custody documentation
accompanied samples from the field to the laboratory. Each sample was assigned a
unigue number that was recorded on permanent field sheet.

5.0 SITE CHARACTERIZATION ANALYTICAL RESULTS

The following sections discuss the analytical results of the site characterization activities
performed in AOI 7.

5.1 Soil Analytical Results at SWMU Areas

A total of 33 shallow soil samples were collected within the five SWMUs and analyzed
for site COCs to further characterize the SWMUs. As mentioned in Section 3.1, there
was no evidence of leaded tank bottoms in any of the five SWMUs based on the data
collected at the 33 shallow soil boring locations. The analytical results of the soil
samples collected from within the SWMUs are provided in Table 4. Soil samples were
collected between the ground surface and two ft bgs and no saturated soils were
observed at these depths. The soil sample results were screened against the PADEP
non-residential soil MSCs. Soil sample locations with results above their respective
PADEP non-residential soil MSCs are shown in Figure 8.

Below is a general summary of the screening results for each of the five SWMUs.

SWMU 87 - Buried Lead Sludge Area No. 1

A total of eight shallow soil samples (BH-10-05 through BH-10-12) were collected in
SWMU 87. A summary of the screening results is as follows:
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There were no soil samples with concentrations above the PADEP non-
residential soil MSCs for site COCs in BH-10-05, BH-10-06, BH-10-07, BH-10-08,
BH-10-11, and BH-10-12; and

Lead was the only site COC detected in soil above its respective PADEP non-
residential soil MSC in BH-10-09 (1,230 mg/kg) and BH-10-10 (725 mg/kg).

SWMU 88 - Buried Lead Sludge Area No. 2

A total of six shallow soil samples (BH-10-13 through BH-10-18) were collected in
SWMU 88. A summary of the screening results is as follows:

There were no soil samples with concentrations above the PADEP non-
residential soil MSCs for site COCs in soil samples BH-10-13, BH-10-15, and BH-
10-17;

Lead was detected in soil above its respective PADEP non-residential soil MSC
in BH-10-14 (531 mg/kg), BH-10-16 (616 mg/kg), and in BH-10-18 (478 mg/kg);
and

Benzene was detected in soil above its respective PADEP non-residential soil
MSC in BH-10-16 (0.85 mg/kg).

SWMU 89 - Buried Lead Sludge Area No. 3

A total of six shallow soil samples (BH-10-19 through BH-10-22) were collected in
SWMU 89. A summary of the screening results is as follows:

There were no soil samples with concentrations above the PADEP non-
residential soil MSCs for site COCs in soil samples BH-10-19, BH-10-20, and BH-
10-22;

Lead was detected in soil above its respective PADEP non-residential soil MSC
in C-142 (1,370 mg/kg) and BH-10-21 (869 mg/kg); and

Benzene was detected in soil above its respective PADEP non-residential soll
MSC in C-143 (2 mg/kg).
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SWMU 90 - Buried Lead Sludge Area No. 4

A total of eight shallow soil samples (BH-10-23, BH-10-24, BH-10-25, BH-10-26, BH-10-
27, BH-10-28, BH-10-29 and BH-10-30) were collected in SWMU 90. A summary of the
screening results is as follows:

There were no soil samples with concentrations above the PADEP non-
residential soil MSCs for site COCs in soil samples BH-10-24, BH-10-29, and BH-
10-30;

Lead was detected in soil above its respective PADEP non-residential soil MSC
in BH-10-23 (623 mg/kg) and BH-10-26 (2,040 mg/kg);

Benzene was detected in soil above its respective PADEP non-residential soil
MSC in BH-10-25 (31 mg/kg) and BH-10-28 (1.6 mg/kg);

1,2,4-TMB was detected in soil above its respective PADEP non-residential soil
MSC in BH-10-28 (280 mg/kg);

1,3,5-TMB was detected in soil above its respective PADEP non-residential soil
MSC in BH-10-28 (130 mg/kg); and

Naphthalene was detected in soil above its respective PADEP non-residential
soil MSC in BH-10-28 (30 mg/kg).

SWMU 91 - Buried Lead Sludge Area No. 5

A total of five shallow soil samples (BH-10-31, BH-10-32, BH-10-33, BH-10-34, and BH-
10-35) were collected in SWMU 91. A summary of the screening results is as follows:

5.2

There were no soil samples with concentrations above the PADEP non-
residential soil MSCs for site COCs in soil samples BH-10-32, BH-10-33, BH-10-
34, and BH-10-35; and

Lead was detected in soil above its respective PADEP non-residential soil MSC
in BH-10-31 (610 mg/kg).

Soil Analytical Results at Non-SWMU Areas

A total of nine shallow soil samples (C-129, C-130, C-131, C-136, C-137, C-138, C-139,
C-140, and BH-C-135) were collected in non-paved areas outside of the SWMUs in
AQI 7. A summary of the screening results is as follows:
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e There were no soil samples with concentrations above the PADEP non-
residential soil MSCs for site COCs in soil samples C-129, C-131, C-136, C-137,
C-138, C-139, C-140, and BH-C-135; and

e | ead was detected in soil above its respective PADEP non-residential soil MSC
in C-130 (814 mg/kg).

5.3 Groundwater Results

The results of the groundwater samples collected from monitoring wells in AOl 7 are
provided in Tables 5 and 6. The results were screened against the PADEP non-
residential used aquifer (TDS<2,500) groundwater MSCs. Locations  with
concentrations above the groundwater MSCs are illustrated in Figure 9. A summary of
the COC detected concentrations above the PADEP non-residential groundwater MSCs
are presented below.

Shallow/Intermediate Monitoring Wells

COCs detected in shallow/intermediate monitoring wells at concentrations above their
respective PADEP non-residential groundwater MSCs included the following:

e (-56 —lead (15 ug/l);

e (C-57 —chrysene (3 ug/l);

e (C-110 - chrysene (3 ug/l);

e C-111 —benzene (89 ug/L) and chrysene (3 ug/l)
e (C-112 —chrysene (3 ug/l);

e C-114 —chrysene (2 ug/l);

e C-131 - chrysene (38 ug/l);

e (C-133 - chrysene (8 ug/l);

e (C-140 - chrysene (2 ug/l); and

e (C-142 - chrysene (64 ug/l).

No other site COCs were detected in AOl 7 groundwater at concentrations above their
respective PADEP non-residential groundwater MSCs.
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Deep (Lower Sand) Monitoring Wells

There were no COCs detected in deep monitoring wells at concentrations above their
respective PADEP non-residential groundwater MSCs.

5.4 LNAPL Characterization Results

As a part of the 2004 CCR, 2010 AOI 7 Work Plan, and the 2010 through 2012 site
characterization activities, LNAPL samples were collected from 16 monitoring wells (C-
65, C-106, and C-107 C-143 C-147, C-148, C-150, C-151, C-152, C-153, C-154, C-161, C-
162, C-166, C-167, and C-168). LNAPL samples were submitted to and analyzed by
Torkelson. The LNAPL characterization results are presented in Appendix H. The
results of the LNAPL characterization analysis were used to separate the apparent
LNAPL plumes by LNAPL types and to also assist in the calculations of LNAPL specific
volume and mobility, as summarized in Appendix H. The extent of LNAPL in AOI 7,
LNAPL types, as well as the apparent LNAPL thickness measured during the
January 2012 gauging event, is illustrated in Figure 10. LNAPL thicknesses measured in
January 2012 in AOI 7 ranged from a sheen (0.01 feet) to 5.41 feet.

As part of the AOI 7 SCR/RIR, LNAPL modeling was completed for 18 monitoring well
locations that had measureable LNAPL during the January 2012 AQOI 7 groundwater
gauging event. Modeling was used to assess specific volume of LNAPL and estimate
potential LNAPL mobility at each monitoring well location. For the LNAPL modeling at
the refinery, the American Petroleum Institute (API) Publication Number 4682, “Free-
Product Recovery of Petroleum Hydrocarbon Liquids,” dated June 1999, was utilized as
a guide for assessing LNAPL volume, mobility, and recoverability. An Excel spreadsheet
(downloaded from the APl website in December 2011) developed by the API entitled
“van Genuchten-Mualem Model of LNAPL Distribution and Relative Permeability” (API
Model) was used to calculate specific volume and relative permeability. A second Excel
spreadsheet was constructed by Langan to calculate LNAPL seepage velocity using
output from the API model. Supporting information including documentation of
modeling procedures, model input, model output and spreadsheets used for
calculations can be found in Appendix H.

Based on the LNAPL characterization performed by Torkelson, the LNAPL types present
in AOI 7 consist of four different types or mixtures of LNAPL including residual oil, lube
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6.0

oil, middle distillate, and light crude oil. The four LNAPL types have a high degree of
weathering. The physical properties of these LNAPL types (drawn from literature
sources), soil types (AQOIl 7 boring logs) and recent LNAPL thickness measurements
(January 2012) were entered into the APl Model to estimate LNAPL specific volume and
seepage velocity. Calculated LNAPL specific volumes ranged from 4.19 e-b feet (C-151)
to 0.571 feet at C-148. Monitoring well locations C-143, C-161, C-152, C-147, C-106, C-
148 and C-167 had calculated specific volumes greater than 0.1 feet. All but one of
these wells (C-106) is located near the No. 3 Separator area. The calculated LNAPL
relative permeability ranges from 0.047% to 49.5 %. Fifteen of the 18 wells with
measureable LNAPL have calculated relative permeability’s greater than 1%. Relative
permeability is the effective permeability of LNAPL; it is a modification to Darcy’s Law
that can be applied to a multi-phase systems (groundwater and LNAPL in this case). To
calculate seepage velocity LNAPL conductivity at 100% pore saturation is multiplied by
the relative permeability. Calculated LNAPL seepage velocities range 1.28e-6 ft/day (C-
151) to 0.02 ft/day (WP-14). Thirteen wells have calculated LNAPL seepage velocities
greater than 2.83e-4 ft/day and the LNAPL in these wells is considered to be potentially
mobile. Twelve of these wells are located near the No. 3 Separator. One well, C-106,
is located near the bulkhead about 600 feet southwest of the No. 3 Separator. Based on
the LNAPL type in C-106 (extremely weathered lube oil), absence of LNAPL in the
surrounding monitoring wells, groundwater flow direction, location of the sheet pile
wall, indicates that LNAPL in C-106 is stable and immobile.

As shown in Appendix H, the specific volume calculations indicate significantly less
LNAPL is present than is indicated by the apparent LNAPL figure (Figure 10). The input
and output parameters of the updated APl Model and seepage velocity calculations is
presented in Appendix H. Figures depicting the results of the LNAPL modeling are
included in Appendix H.

REMEDIAL SYSTEM UPDATE

There are no active remediation systems currently operating in AOI 7.

On July 12, 2011, Sunoco reported LNAPL sheening on the Schuylkill River to the National
Response Center. The sheen was directly adjacent to the Girard Point No. 3 Separator. In
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response to the sheen observed on the Schuylkill River, Sunoco implemented interim remedial
measures which included:

e Sealed a penetration in the sheet pile wall adjacent to the junction box, eliminating
groundwater flow to the Schuylkill River;

e Excavated around four sides of the junction box to inspect/verify connections and
penetrations;

e Diverted flow from the junction box and associated excavation;
e Sealed the junction box on four sides with concrete;

e Installed 21 groundwater monitoring wells along the sheet pile wall between the No. 3
& 4 Separators and the sheet pile wall;

e Installed a 6 inch diameter recovery well between the No. 3 Separator and the sheet
pile wall;

e Installed a continuous oil skimming system in the No. 3 Separator; and

¢ Maintained spill control equipment (absorbent booms) within the Schuylkill River in the
Area of the No. 3 Separator to minimize impact of LNAPL to the river.

Sunoco intends to design a hydraulic control system in the No.3 Separator area to address LNAPL
in the shallow/intermediate groundwater. The proposed remedial system will be presented in the
AQI 7 Cleanup Plan.

7.0 FATE AND TRANSPORT ANALYSIS

The following sections describe fate and transport modeling activities performed as part of
AQI 7 site characterization.

7.1 Soil

No fate and transport modeling was completed for the soil analytical results since the
only potential exposure pathway to shallow soil is by direct contact. The soil-to-
groundwater pathway is evaluated through evaluation of groundwater data. Potential
exposure pathways for AOI 7 are discussed in detail in Section 9.0.
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7.2 Groundwater

Fate and transport calculations were completed for groundwater in AOl 7 to evaluate
potential migration pathways/potential impacts to receptors.

Ten monitoring wells (C-56, C-57, C-110, C-111, C-112, C-114, C-131, C-133, C-140, and
C-142) in AOI 7 exhibited groundwater concentrations of benzene, chrysene, and lead
above their respective PA non-residential groundwater MSCs in the July 2010 and
January 2012 groundwater sampling events. Based on the data usability assessment,
four monitoring well locations (C-49, C-57, C-131 and C-142) had preservation
requirements which were not met; therefore, reported results are likely biased low.
However, for screening purposes these results were still evaluated in the fate and
transport analysis for AOI 7.

To address the potential future migration of these COCs, a fate and transport analysis
was performed using the Quick Domenico Version 2 (QD) model and the SWLOAD
model used for fate and transport in groundwater and PENTOXSD to assess potential
impacts of groundwater on surface water for organic constituents. Site-specific data
was used to complete the fate and transport calculations, when available. A detailed
summary of the procedures and calculations of the modeling procedures are presented
in Appendix G. The approach and results of the modeling are discussed below.

Screening and Approach to Fate and Transport Analysis

Eight monitoring wells (C-56, C-57, C-110, C-111, C-112, C-114, C-131, and C-133) in
AOIl 7 had detections above PADEP non-residential groundwater MSCs which were

located along or near the AOI 7 boundary. From a fate and transport perspective, it is
important to recognize that there are numerous monitoring wells with no detections
above the PADEP non-residential groundwater MSCs for site COCs between these well
locations and the Schuylkill River as described in more detail below. The COCs that
were detected above the PADEP non-residential groundwater MSCs included lead (C-
56), benzene (C-111), and chrysene (C-57, C-110, C-111, C-112, C-114, C-131, and C-
133).

¢ A QD model was constructed for lead at C-56 despite the limitation of the QD
model with respect to inorganic constituents; this was done as a screening for
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lead to evaluate attenuation by dispersion only. There were no detections of
lead above the PADEP non-residential groundwater MSC downgradient of C-56
detected during the July 2010 and January 2012 sampling.

e Monitoring well C-57 had a reported chrysene concentration of 3 ug/l but is
surrounded by monitoring wells that had no data usability concerns without
detections of chrysene above the PADEP non-residential groundwater MSCs,
therefore, a QD analysis was not performed at this location.

e (C-113 had no detections of any COCs above the PADEP non-residential
groundwater MSCs, has useable data and is located between C-112, where
chrysene was detected at 3 ug/l at the property boundary. Because C-113 had
no chrysene detections above the PADEP non-residential groundwater MSCs, a
QD assessment was not performed for C-112.

e QD simulations were performed for C-110, C-111, C-131, C-114, and C-133 to
evaluate potential impacts beyond the AOI 7, AOI 3, and AOI 6 boundaries

e Two monitoring wells (C-140 and C-142) had detections of chrysene above the
PADEP non-residential groundwater MSC and are located near the Schuylkill
River. Chrysene concentrations above the PADEP non-residential groundwater
MSC of 1.9 ug/l were detected at C-140 (2 ug/l) and C-142 (64 ug/l). C-140 is
located approximately 55 feet from the sheet pile wall on the west side of AOI 7.
C-142 is located approximately 150 feet from the sheet pile wall on the north
side of AOI 7. Chrysene concentrations at both of these monitoring well
locations do not exceed the PA Code Chapter 93.8¢ surface water quality criteria
(SWQC) for acute fish exposure of 300 ug/l (a chronic criteria has not been
derived). Chrysene concentrations at both monitoring well locations were
detected above the target human health (THH) cancer risk level for chrysene of
0.0038 ug/l. To address the THH exceedence in surface water a QD and
SWLOAD model was constructed for these wells.

e Groundwater results from monitoring well C-49 had preservation issues and no
reported detections of any COCs were above the PADEP non-residential
groundwater MISCs. To address potential transport at C-49 for chrysene, which
is the principle COC along the eastern AOl 7 boundary, the maximum reported
chrysene impact in AOI 7 of 64 ug/l (C-142) was assumed for C-49, this well will
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also be resampled and the fate and transport will be re-run based on the sample
results.

QD and SWLOAD simulations were created for monitoring wells located in
between the No. 3 Separator and sheet pile wall. Monitoring wells in this area
were not sampled due to the presence of LNAPL. A chrysene concentration
equal to 1.9 ug/l which is the agueous saturation, was used

Modeling results can be found in Appendix G (Table G.1). Individual QD models can be
found in Appendix G (Tables G.2 through G.8).

QD Modeling Results

Lead detected at C-56 (15.8 ug/l) is predicted to attenuate below its groundwater
PADEP non-residential groundwater MSC of 5 ug/l in 345 feet. The distance
from C-56 to the AOI 6 property boundary is 395 feet which indicates that
dissolved concentrations of lead in groundwater are not predicted to reach the
AOIl 7 and/or AOI 6 property boundary. If dissolved concentrations of lead in
groundwater at C-56 were to flow west towards the Schuylkill River
(approximately 1,600 feet away), the lead concentration is likely to attenuate
below its PADEP non-residential groundwater MSC before reaching the
Schuylkill River.

QD modeling results for seven monitoring wells (C-57, C-110, C-111, C-112, C-
114, C-131, and C-133) located along the AQI 7 property boundary indicated that
chrysene modeled typically less than one foot but can be as much as three feet
(C-133). Based on these results, chrysene at these seven monitoring well
locations does not have the potential to migrate beyond the AOI 7 boundary.

Adjacent to the Schuylkill River, chrysene at C-140 (2 ug/l) is predicted to travel
less than one foot to attenuate below its PADEP non-residential groundwater
MSC of 1.9 ug/l (Table G.1). The SWLOAD simulation for chrysene at C-140
indicates a chrysene concentration of <0.001 ug/l at the Schuylkill River
(approximately 55 feet away). Chrysene at C-140 is not predicted to reach the
Schuylkill River at a concentration above its PADEP non-residential groundwater
MSC.

Adjacent to the Schuylkill River, chrysene at C-142 (reported as 64 ug/l) is
predicted to travel five feet before it attenuates below its PADEP non-residential
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groundwater MSC of 1.9 ug/I (Table G.1). The SWLOAD simulation for chrysene
at C-142 indicates a chrysene concentration of <0.001 ug/| at the Schuylkill River
(approximately bb feet away). Chrysene at C-142 is not predicted to reach the
Schuylkill River at a concentration above its PADEP non-residential groundwater
MSC.

e Benzene detected at C-111 (89 ug/l) is located 33 feet from the AOI 7 and AOI 3
property boundary and is predicted to require 253 feet to attenuate below its
PADEP non-residential groundwater MSC of 5 ug/l. Based on these results,
benzene at C-111 has the potential to migrate from AOIl 7 into AOI 3, however
would not reach the AOI 3 eastern property boundary (refinery boundary).

e Chrysene at C-49 (assigned a proxy starting concentration of 64 ug/l as
discussed earlier) is predicted to travel thirteen feet and therefore does not
reach the AOI 7 boundary.

7.3 Surface Water

Given the QD simulations, groundwater flow direction in AOI 7 and the presence of the
sheet pile wall located along the northern and western boundaries of AOl 7,
groundwater concentrations above the PADEP non-residential groundwater MSC are
not expected to reach the Schuylkill River. Based on QD simulations, the
concentrations in groundwater which were detected above their respective PADEP non-
residential groundwater MSCs will not reach the Schuylkill River or the refinery
boundaries. Sunoco maintains spill control equipment (absorbent booms) within the
Schuylkill River in the Area of the No. 3 Separator to minimize impact of LNAPL to the

river.

7.4 LNAPL

As described in Appendix H, Sunoco evaluated LNAPL mobility across the site using the AP
LNAPL model, as a guide for assessing LNAPL volume, mobility, and recoverability
across the refinery. Based on the LNAPL modeling, twelve monitoring wells in the
vicinity of the No. 3 Separator have calculated LNAPL seepage velocities greater than
2.83e-4 ft/day and the LNAPL in these wells is considered to be potentially mobile.
Sunoco intends to design a hydraulic control system in the No.3 Separator area to address



Site Characterization/Remedial Investigation Report February 29, 2012
Area of Interest 7 Page 34
Sunoco Philadelphia Refinery

LNAPL in the shallow/intermediate groundwater. The proposed remedial system will be
presented in the AOI 7 Cleanup Plan.

7.5 Vapor Intrusion to Indoor Air

There are 15 occupied buildings (potential indoor air receptors) located in AOI 7. These
buildings are shown on Figure 10 and are operated by Sunoco and regulated by OSHA.

LNAPL in AQI 7 is located more than 100 feet away from the occupied buildings and
there are no known preferential flow pathways connecting the LNAPL areas to the
buildings.

For the current occupied buildings as depicted on Figure 10, groundwater is less than
5 feet below the ground surface; therefore, the PA DEP USEPA-PA Default Non-
Residential PEL for Volatilization to Indoor Air for soil and groundwater screening criteria
could not be used. Since the site specific standard is being applied, groundwater within
some portions of AOI 7 is shallower than 5 feet, underground utilities exist and
sampling was not completed below all areas with impervious covers, Sunoco will place
a restriction in the UECA covenant for AOI 7 that will require further vapor site
characterization activities and/or installation of a vapor mitigation systems for any
new/existing occupied buildings within AQI 7.

8.0 SITE CONCEPTUAL MODEL

A preliminary site conceptual model (SCM) for the refinery, including AOI 7, was presented in
the CCR. Data collected from the 2010 to 2012 site characterization activities performed in
AQI 7 were used to refine the SCM for this area. The revised SCM for AOI 7 is described the
following sections.

8.1 Description and Site Use

AQOI 7 is located on the east side of the Schuylkill River within the main portion of the
refinery. AOIl 7 is commonly known as the Girard Point Fuels Processing Area, and is
located north of Pennypacker Avenue, east of Lanier Avenue, and south and west of the
Schuylkill River. AOIl 7 encompasses approximately 130 acres, and approximately 40
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percent of AOI 7 is covered by impervious surfaces. The entire western boundary of
AOIl 7 is bound by a sheet pile wall. There are of five RCRA SWMUs located in AOI 7
that were addressed in various stages of previous RCRA investigations as part of the
EPA Corrective Action Process. The current, historic uses/investigations and
approximate limits of impervious surfaces are depicted on Figure 11 and the
current/historic use figure in Appendix B.

AQOIl 7 formerly contained a FCC unit, CO boiler, sulfur plant, East and West Sludge
Basin - RCRA Tank, Hazardous Waste Incinerator, and crude units. Early refining units in
AOIl 7 were built in the 1940s. AQI 7 currently consists of crude units, cracking and
alkylation units, flares, and ASTs. The ASTs contain primarily naphtha crude, waste oil,
and cat charge stocks. Eight LPG tanks are located in the south-central portion of this
area. The WWTP is located along the western portion of AOl 7 adjacent to the
Schuylkill River.

AOQOI 7 is located within a fenced and secured area to prevent unauthorized access. Prior
to any work being completed within AOIl 7, appropriate work permits, safety and
security measures must be approved by Sunoco Refinery personnel. AOIl 7 is under the
control of Sunoco’s health and safety administrative procedures and is regulated by
OSHA. Direct contact to site soils (soils greater than two feet beneath the ground
surface) is controlled by Sunoco’s on-site permit and personal protective equipment
(PPE) procedures. The current and future intended use of AQOI 7 is to remain

non-residential.

8.2 Geology and Hydrogeology

The following summarizes relevant information concerning geology and hydrogeology in
AQI 7.

e The depth to bedrock beneath AOI 7 is at approximately 66 to 78 ft bgs.

e The Lower Sand overlies bedrock throughout AOI 7 and is generally shallower in
the eastern and northern portions of AQI 7.

e The Middle/Lower Clay appears to be interfingered with the Lower Sand in the
eastern portion of AOI 7.
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8.3

Trenton Gravel is undifferentiated from the fill/alluvium throughout AOI 7, with
the exception of areas in the northwestern and northeastern portions of AQI 7.

The fill/alluvium materials are present throughout AOI 7, and range in thickness
between 10 to 20 feet.

Shallow/intermediate groundwater elevations occur at depths ranging between
approximately 0.8 and 9.0 ft amsl.

Generally, groundwater flow in the shallow/intermediate zone in AOl 7 is
towards the west-northwest and ground flow in the shallow/intermediate zone in
the northern portion of AOI 7 is to the north.

The shallow/intermediate groundwater flow in the southern portion of AOI 7 is
towards the east-southeast.

A long the western boundary of AOI 7, flow in the shallow/intermediate zone is
generally towards the east-southeast, away from the sheet pile wall.
The groundwater gradient in the central portion of AOI 7 is relatively flat.

Groundwater flow in the deep zone is generally towards the north-west, in the
direction of Schuylkill River.

Water levels in the deep zone occur at depths between approximately -2.84 (in
northwestern portion of AOI 7) and 0.51 ft amsl (in the eastern portion of AOI 7).

The deep groundwater gradient in the central portion of AOI 7 is relatively flat,
with similar gradients observed throughout the site.

Groundwater elevations in the deep zone are lower than the
shallow/intermediate zone, exhibiting a downward vertical hydraulic gradient.

Compounds of Concern

The following summarizes relevant information concerning COCs in AOI 7.

COCs which were detected in shallow soil at concentrations above their
respective PADEP non-residential soil MSCs, included: benzene (four locations),
lead (11 locations), 1,2,4-TMB (one location), 1,3,5-TMB (one location); and
naphthalene (one location).

1,2-dichloroethane, cumene, ethylbenzene, ethylene dibromide, MTBE, toluene,
xylenes, anthracene, benzo(a)anthracene, benzo(g,h,i)perylene, benzo(a)pyrene,
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benzo(b)fluoranthene, chrysene, fluorene, phenanthrene and pyrene were not
detected in AOI 7 shallow soil samples at concentrations above their respective
PADEP non-residential soil MSCs.

COCs detected in groundwater in the shallow/intermediate zone at
concentrations above their respective PADEP non-residential groundwater MSCs
included benzene (one location), chrysene (nine locations), and lead (one
location).

Pyrene, phenanthrene, naphthalene, cumene, toluene, ethylbenzene, ethylene
dibromide, xylenes (total), fluorene, MTBE, and 1,2-dichoroethane were not
detected in shallow/intermediate groundwater zone at concentrations above
their respective PADEP non-residential groundwater MSCs.

No deep (Lower Sand) monitoring wells had detected concentrations above their
respective PADEP non-residential groundwater MSCs.

The exposure assessment completed for the COCs above the PADEP non-residential

MSCs is discussed in Section 9.0 of this report.

8.4

LNAPL Distribution and LNAPL Mobility

The following summarizes relevant information concerning LNAPL distribution in AOI 7:

8.5

Four different types or mixtures of LNAPL were identified in AOlI 7 which
included extremely weathered residual oil, lube oil, middle distillate, and light
crude oll.

LNAPL in AOI 7 is contained within the boundary of the refinery and does not
appear to have to the potential to migrate off-site.

Fate and Transport of COCs

Fate and transport modeling was completed for shallow/intermediate monitoring wells

that exhibited concentrations of dissolved phase COCs above the PADEP non-

residential groundwater MSCs. Results of the July 2010 and January 2012 groundwater

sampling indicated that three COCs (lead, benzene, and chrysene) were detected above

their respective PADEP non-residential groundwater MSCs.
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Input and result summary spreadsheets for each monitoring well modeled are included

in Appendix G. A comparison between the model-predicted downgradient transport

distance and the distance to the nearest property boundary is also included in

Appendix G.

The QD modeling results indicated the following:

8.6

QD modeling results for seven monitoring wells (C-57, C-110, C-111, C-112, C-
114, C-131, and C-133) located along or near the AOI| 7 boundary indicated that
chrysene does not have the potential to migrate beyond the refinery boundary.

Lead detected at C-56 (15.8 ug/l) is not predicted to reach the refinery boundary.
If dissolved concentrations of lead in groundwater at C-56 were to flow west
towards the Schuylkill River (approximately 1,600 feet away), lead is likely to
attenuate below its PADEP non-residential groundwater MSC before reaching
the Schuylkill River.

Benzene concentrations at C-111 (89 ug/l) do not have the potential to migrate
beyond the refinery boundary.

Adjacent to the Schuylkill River, chrysene at C-140 (2 ug/l) and C-142 (64 ug/!) are
not predicted to reach the Schuylkill River at a concentrations above the PADEP
non-residential groundwater MSC, therefore, a PENTOXSD analysis was not
required.

The sheet pile wall located between AOI 7 and the Schuylkill River is keyed into
the Lower/Middle Clay and acts as a boundary between shallow groundwater in
AQI 7 and the Schuylkill River.

Potential Migration Pathways and Site Receptors

The following summarizes potential migration pathways and site receptors for AOI 7.

AQI 7 is situated within a fenced, secured area to prevent unauthorized access.

The potential direct contact pathway to soil greater than two feet is deemed
incomplete based on Sunoco’s existing permitting procedures which protect
against exposure to soil encountered in excavations. This pathway may be
further evaluated based on future site redevelopment.
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e The potential direct contact pathway to groundwater is deemed incomplete
based on Sunoco’s existing permitting procedures which prevent exposure to
groundwater that may be encountered in excavations.

e The need for further vapor site characterization activities and/or the installation of
vapor mitigation systems for future occupied buildings will be evaluated on a
case by case basis.

e The area that has a surface soil detection of lead above the site specific criteria
developed (as discussed in section 9.2 below) will be remediated by Sunoco to
eliminate the potential exposure pathway and the proposed remediation will be
presented in the AOI 7 Cleanup Plan.

9.0 HUMAN HEALTH EXPOSURE ASSESSMENT/RISK ASSESSMENT

Based on the current and future intended non-residential site use for AOl 7, an exposure
assessment was conducted for compounds that were above the non-residential statewide
health standards in AOIl 7. Potential human health exposures for the refinery are for an
industrial worker scenario. The media evaluated included groundwater, shallow soil, and
subsurface soil (greater than two feet below grade).

The potential direct contact pathway for soil (greater than two feet), groundwater and LNAPL
under the industrial scenario is eliminated through Sunoco’s established excavation procedures,
PPE requirements and soil handling procedures described in the CCR. However, because
direct contact to shallow soils could occur outside of excavation activities, shallow soil samples
were collected in non-paved areas of AOI 7 to assess this potential exposure pathway.

The following table serves as a summary of potential human health exposure pathways that
can be reasonably expected under the current and intended future non-residential use for
AQIl 7. The table lists potentially contaminated media, potential receptors for these media, and
a summary of whether any potentially complete exposure pathways exist at AOI 7 from the
media to these receptors.
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Exposure Pathway Evaluation Summary

Contaminated Media Residents  Workers  Day Care Construction Trespassers Recreation Food
Groundwater NA No®™ NA No @ No NA NA
Air (indoor) NA No @ NA No® No NA NA
Soil <2 feet bgs. NA Yes NA Yes No NA NA
Soil >2 feet bgs. NA No® NA No™ No NA NA
Surface Water NA No® NA No® Na NA NA
Sediment NA NA NA NA Na NA NA
LNAPL NA No™ NA No © Na NA NA

Notes:

(1) No complete groundwater or LNAPL pathways exist for workers that are not addressed through on-site permitting procedures
and PPE.

(2)  No complete groundwater or LNAPL pathway exists for construction workers that are not addressed through on-site permitting
procedures and PPE.

(3)  No current complete pathway to indoor air exists based on the evaluation described in Section 9.0.

(4)  No complete pathway exists for site soil >2 feet deep that are not addressed through on-site permitting procedures and PPE.

(5)  No complete pathway exists for surface water or sediment that is not addressed through on-site permitting procedures and PPE.

Na - Not applicable

No - No potential complete exposure pathway

Yes — Potential complete exposure pathway

A more detailed evaluation of each of these potential human health exposure pathways is
presented in the following sections by media.

9.1 Surface Water

There is no surface water features located within AOI 7. The nearest surface water
body to AQI 7 is the Schuylkill River which borders the western site boundary (Figure 2).
A sheet pile wall is located along the western boundary of the site.
Shallow/intermediate groundwater interaction with surface water is limited by the above
referenced sheet pile wall.

Based on the location of the sheet pile wall, groundwater flow, and the results of the
groundwater modeling for monitoring wells where groundwater COCs were detected
above the PADEP non-residential groundwater MSCs, none of the constituents
detected in groundwater will cause an in-stream violation of surface water quality
criteria for the Schuylkill River. As part of the AOI 7 Cleanup Plan, Sunoco will
implement a hydraulic control system to control LNAPL along the northwestern
boundary of AOI 7 in the vicinity of the No. 3 Separator.
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9.2 Shallow Soils (0-2 Feet Below Grade)

The soil-to-groundwater pathway is being addressed through the groundwater pathway
discussed in Section 9.3.

Direct Contact Exposure

Shallow soil samples collected and analyzed as part of the AOI 7 site characterization
activities exhibited concentrations of benzene, 1,2,4-TMB, 1,3,5-TMB, naphthalene, and
lead above their respective PADEP non-residential direct contact soil MSCs. In
accordance with Section IV of the PADEP's Technical Guidance Manual (TGM) (dated
June 8, 2002), the COCs listed above were further screened against the EPA Region IlI
Risk-Based Concentrations RBCs (aka, EPA Regional Screening Levels) for industrial soil
to potentially reduce the list of compounds carried through the risk assessment.
Concentrations of 1,3,5-TMB were below the EPA Region Ill RBC for industrial soil
(10,000 mg/kg) and therefore site-specific criterion for 1,3,5-TMB was not
developed. Concentrations of benzene, naphthalene, 1,2,4-TMB and lead were above
the EPA Region Il RBCs and therefore site-specific criteria were developed, as further
described below.

For compounds that were detected above both the non-residential statewide health
standards and EPA Region Il RBCs, site-specific standards were calculated using
PADEP default intake parameters for an on-site worker and, where appropriate, a risk
level of 10*. The site-specific screening level for benzene was calculated based on
inhalation using the PADEP calculation provided as provided in Appendix |. The site
specific screening level for 1,2,4-TMB was calculated based on inhalation using the
calculation specified in 25 Pa. Code § 250.307(a)(1) and the criteria for naphthalene was
calculated based on ingestion using the calculation specified in 25 Pa. Code 8
250.306(a). These calculations used the PADEP's default parameters, and an updated
target risk level of 1E-4, in consideration of the site-specific conditions (PADEP's default
target risk level is 1E-5).

For calculating a site-specific standard for on-site workers exposed to lead, Sunoco used
the Society of Environmental Geochemistry and Health (SEGH) model used by PADEP
to develop the non-residential MSC. A discussion of the variables used to calculate the

lead criteria is provided in the section to follow.
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The site-specific standards for these compounds (calculated in Appendix | in Tables I-1
through |-4) are as follows:

Calculated Site-Specific
Compound Standard
(mg/kg)
Benzene 2,870
Naphthalene 56,780
1,2,4-TMB 560
Lead 1,708

Concentrations of benzene, naphthalene, and 1,2,4-TMB detected in the surface soil
samples collected in AOI 7 are below these site-specific standards and, therefore, risk
to an on-site worker due to exposure is considered to be within the acceptable Act 2
range.

The site-specific screening level for lead was calculated based on ingestion as
presented in 25 Pa. Code § 250.306(e), Appendix A, Table 7. As described in 25 Pa.
Code § 250.306(¢e), the non-residential soil screening value for lead is based on the
method presented in the report ‘'The Society for Environmental Geochemistry and
Health (SEGH) Task Force Approach to the Assessment of Lead in Soil’ (Wixson, 1991).
The model used by the PADEP and developed by SEGH was also used to calculate the
site specific criterion for the refinery. Based on the SEGH model and PADEP’s default
parameters, PADEP’'s non-residential direct contact MSC default value for lead in
surface soil is 1,000 mg/kg. To develop a site-specific criteria for lead, the values used
by PADEP for the target blood lead concentration (T) and geometric mean background
blood lead concentration (B) were revised in consideration of site-specific conditions and
updated lead data collected by the US Center for Disease Control and Prevention (CDC).
Revised values for these parameters are discussed in the following paragraphs.

As presented in Appendix |, based on the revised parameters, the derived site-specific
standard for lead in soil is 1,708 mg/kg for a refinery worker. One location, BH-10-26,
has a concentration of lead above this site specific lead criteria.
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In addition to calculating the site-specific standards for benzene, naphthalene, 1,2,4-
TMB, and lead, the cumulative risk of exposure was also calculated. Lead exposure is
dependent on the blood/lead concentration and is not risk based; therefore, lead could
not be incorporated into the cumulative risk calculation.

The cumulative hazard index is the combined index for exposure to non-carcinogenic
compounds (naphthalene and 1,2,4-Trimethylbenzene), and should not exceed 1. For
AOQOI 7, the cumulative hazard index for exposure to the non-carcinogenic compounds is
0.55 and is less than the PADEP's requirement of 1.0.

The total cumulative risk is the combined risk of exposure to the concentrations of
carcinogenic compounds, which for AOI 7 is benzene. In accordance with the TGM, the
total cumulative risk should not exceed 10*. As presented in Appendix |, the total
cumulative risk of exposure to the carcinogenic compounds in AOI 7 is 3.18E-05, and
therefore, no remedies are required for AOI 7 to address direct contact to benzene.

Only one location (BH-10-26) had a lead concentration above the site-specific standard,
while all other samples were detected below the site-specific screening levels. Sunoco
will delineate the soil concentrations above their PADEP non-residential soil MSCs to
ensure that soil is below the calculated site-specific standard. The BH-10-26 soail
location with a lead detection above the site-specific screening level will be addressed
by Sunoco through implementation of a remedy which will either remediate or eliminate
the potential pathway to onsite workers to this area.

9.3 Groundwater

Results of the groundwater sampling indicated COCs at concentrations above their
respective PADEP non-residential groundwater MSCs, included benzene, chrysene, and
lead. Based on the QD fate and transport analysis, there are no dissolved phase COCs
in groundwater that appear to have the potential to extend beyond the refinery
boundary. Based on the groundwater evaluation, there appears to be no unacceptable
risk to ecological receptors in the Schuylkill River.

Excavations in AOI 7 are governed by Sunoco’s permitting procedures which protect
against potential exposures to groundwater that could be encountered in an excavation.
Also, there are no complete direct contact exposure pathways for groundwater within
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AOIl 7 because of on-site refinery safety procedures and required PPE. Previous
investigations and recent (2011) well searches verified that no monitoring wells located
within 1.0 miles of the refinery are used for drinking water or agricultural use.

9.4 LNAPL

There are no complete direct contact exposure pathways for LNAPL within AOI 7
because of on-site procedures and required PPE.

9.5 Vapor

Further evaluation (i.e. soil gas samples) will be completed to assess the impact to
indoor air or vapor mitigation systems will be installed in any occupied buildings
constructed/used at the refinery dependent upon site redevelopment.

10.0 ECOLOGICAL ASSESSMENT

The majority of AOI 7 is covered with impervious surfaces as shown in Figure 11. Some areas
are covered by soil and gravel; however, they are not likely to serve as a breeding area,
migratory stopover, or primary habitat for wildlife. In January 2012, a survey of endangered,
threatened and special concern wildlife was conducted by submitting a request to the
Pennsylvania Natural Diversity Inventory (PNDI) data base. The PNDI search identified potential
threatened and endangered species impacts that require further review. The first potential
impact was for an endangered species identified by the PA Game Commission as the Great
Egret. Historically, for the refinery the PA Game Commission has issued no effect letters for
this species. A second potential conflict of an unidentified threatened species was listed by the
PA Fish and Boat Commission, however a no effect letter was received from the PA Fish and
Boat Commission on February 15, 2012. Historically, this unidentified threatened species has
been identified as the Red Bellied Turtle.

No surface water features are located in AOl 7. The nearest surface water body to AOI 7 is the
Schuylkill River which comprises the western and northern boundaries of AOI 7. A sheet pile
wall which is keyed into the Middle Clay exists between AOl 7 and the Schuylkill River.
Groundwater interaction with surface water is limited by the above referenced sheet pile wall.
Based on QD simulations, the concentrations in groundwater which were detected above their
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respective PADEP non-residential groundwater MSCs will not reach the Schuylkill River or the
refinery boundaries.

11.0 COMMUNITY RELATION ACTIVITIES

A Community Relation Plan (CRP) that includes public involvement with local residents to
inform them of the anticipated investigations and remediation activities was completed as part
of the NIR submittal in 2006. The purpose of this CRP is to provide a mechanism for the
community, government officials, and other interested or affected citizens to be informed of
on-site activities related to the investigation activities at the Site. This plan incorporates
aspects of public involvement under both PADEP’s Act 2 program and EPA’s RCRA Corrective
Action program. This report and future Act 2 reports will include the appropriate municipal and
public notices in accordance with the provisions of Act 2. Notices will be published in the
Pennsylvania Bulletin and a summary of the notice will appear in a local newspaper. As part of
the CRP, Sunoco intends to hold an initial public meeting in the city of Philadelphia to present
the strategy and give status updates of the project at the CAP meeting on an annual basis.

A copy of the NIR and the Act 2 report notifications for this SCR/RIR are included in
Appendix A.

12.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the completed activities, the following conclusions and
recommendations have been developed for AOI 7:

SOIL

e Concentrations of benzene, naphthalene, 1,2,4-TMB, and lead detected in surface soil
samples collected in AOl 7 were above their respective PADEP non-residential soil
MSCs; however all but one location (BH-10-26 for lead) were below the calculated site-
specific standards. Therefore, risk to on-site workers due to exposure through direct
contact to soil is within the acceptable tolerance range of Act 2. Sunoco will delineate
the soil concentrations above their PADEP non-residential soil MSCs in these areas to
ensure that soil is below the calculated site-specific standard.
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Potential exposure within the area of BH-10-26, which is above the lead site specific
standard of 1,708 mg/kg will be addressed by Sunoco through implementation of a
remedy which will either remediate or eliminate the potential pathway to onsite workers
to this area. Sunoco will present the remedial activities for this area in the AOI 7
Cleanup Plan.

With regard to the potential direct-contact pathway to deeper soil (i.e., greater than
2 feet deep) and the soil-to-groundwater pathway, the direct contact pathway to soil
greater than 2 feet beneath the ground surface at the refinery is incomplete because of
on-site procedures and PPE requirements that protect onsite workers from exposure.
This pathway may be further evaluated under redevelopment scenarios. The soil-to-
groundwater pathway was evaluated using shallow/intermediate groundwater data as is
discussed below.

RCRA SWMUs

No leaded tank bottom materials were observed in SWMUs 87, 88, 89, 90, and 91.
Therefore Sunoco is requesting a comfort letter from EPA for these SWMUs.

GROUNDWATER

Results of the July 2010 and January 2012 groundwater sampling indicates that one
metal (lead) and two organic compounds (benzene and chrysene) were detected above
their respective PADEP non-residential groundwater MSCs. QD simulation results
indicate that concentrations above the PADEP non-residential groundwater MSCs are
not predicted to reach the Schuylkill River or the refinery boundary at concentrations
above their respective PADEP non-residential groundwater MSCs.

Preservation requirements were not met for groundwater samples C-49_071310, C-
57_071410, C-131_071510 and C-142_072010 and VOC results are likely biased low.
Sunoco will resample these four monitoring well locations as part of their annual

groundwater sampling event.

VAPOR

As part of the Cleanup Plan for the current occupied buildings, further evaluation (i.e.
soil gas samples) will be necessary to further assess the impact to indoor air.
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e The need for further vapor related site characterization activities and/or the installation of
vapor mitigation systems for future/existing occupied buildings will be performed as part
of redevelopment activities, as necessary.

LNAPL

e An LNAPL plume consisting of light crude oil and determined by the APl Model to be
potentially mobile is located in the No. 3 Separator area. Sunoco will design and
implement a hydraulic control system to recover LNAPL in the vicinity of the No. 3
Separator. Details pertaining to the design and implementation of this system will be
documented in the AOI 7 Cleanup Plan.

13.0 SCHEDULE

The proposed schedule for future Site activities is:
e Submittal of a Cleanup Plan following PADEP approval of the SCR/RIR,;
e Submittal of a Final Report; and

e Continue quarterly monitoring activities and reports.
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14.0 SIGNATURES

The following parties are participating in the remediation at this time and are seeking relief from
liability under Act 2 of 1995:

A j%

James Oppenheim
Sunoco Inc. (R&M)

This Act 2 RIR has been prepared in accordance with the final provisions of Act 2 and the
June 8, 2002 Land Recycling Program Technical Guidance Manual.
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Table 1
Constituents of Concern for Groundwater
AOI 7 Site Characterization/Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

METALS CAS No.
Lead (dissolved) 7439-92-1
VOLATILE ORGANIC
COMPOUNDS CAS No.
1,2-Dichloroethane 107-06-2
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 108-67-8
Benzene 71-43-2
Cumene 98-82-8
Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4
Methyl tertiary butyl ether 1634-04-4
Toluene 108-88-3
Xylenes (total) 1330-20-7
SEMI-VOLATILE
ORGANIC COMPOUNDS CAS No.
Chrysene 218-01-9
Fluorene 86-73-7
Naphthalene 91-20-3
Phenanthrene 85-01-8
Pyrene 129-00-0
Notes:

1. Constituents are from Pennsylvania Corrective Action Process (CAP) Regulation
Amendments effective December 1, 2001; provided in Chapter VI, Section E (pgs. 29-30) of
PADEP Document, Closure Requirements for Underground Storage Tank Systemes,
effective April 1, 1998 and the March 18, 2008 revised PADEP Petroleum Short List.
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Table 1 (continued)

Constituents of Concern for Soil

AOI 7 Site Characterization/Remedial Investigation Report

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

METALS CAS No.
Lead (total) 7439-92-1
VOLATILE ORGANIC
COMPOUNDS CAS No.
1,2-Dichloroethane 107-06-2
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 108-67-8
Benzene 71-43-2
Cumene 98-82-8
Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4
Methyl tertiary butyl ether 1634-04-4
Toluene 108-88-3
Xylenes (total) 1330-20-7
SEMI-VOLATILE
ORGANIC COMPOUNDS CAS No.
Anthracene 120-12-7
Benzo(a)anthracene 56-b5-3
Benzo (g,h,i) perylene 191-24-2
Benzo(a)pyrene 50-32-8
Benzo(b)fluoranthene 205-99-2
Chrysene 218-01-9
Fluorene 86-73-7
Naphthalene 91-20-3
Phenanthrene 85-01-8
Pyrene 129-00-0
Notes:

1. Constituents are from Pennsylvania Corrective Action Process (CAP) Regulation
Amendments effective December 1, 2001; provided in Chapter VI, Section E (pgs. 29-30) of
PADEP Document, Closure Requirements for Underground Storage Tank Systems,
effective April 1, 1998 and the March 18, 2008 revised PADEP Petroleum Short List.
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Table 2

AOI-7 Existing Well Summary
Last Updated February 10, 2012
Sunoco Philadelphia Refinery

Well Construction Details?
Well Status/ ) . Well Classification Soil Boring Construt_;‘l:lon Wel
AOI # Well ID Former Well ID® Description Disposition Northing Easting Well Type (Shallow, Intermediate, Lf’g De_ta'l Date of well Completion Top of Inner Casing| Ground Surface Top of Screen | Bottom of Screen| Depth to Screen
of Well Deep)* Available Available Completion D: h Well Diameter (in) | Elevation (ft. msl) Elevation (ft.) Elevation (ft) Elevation (ft) Screen Longth (ft.)
(Y/N) (Y/N) (ft. Egs) (NAVDS88) (NAVDS88) (NAVDS88) (NAVD88) (ft. bgs) g i
7 C-49 - 218494.960 2683022.450 Monitoring Well Shallow Y Y 2/22/86 18 4 9.68 8.34 0.34 -9.66 8 10
7 C-50 - 219618.590 2682341.310 Monitoring Well Shallow Y Y 2/22/86 15.5 4 12.77 9.33 3.83 -6.17 5.5 10
7 C-50D - 219609.420 2682342.490 Monitoring Well Deep Y Y 11/4/86 26 4 11.49 9.1 -6.89 -16.89 16 10
7 C-51 - 220073.270 2681621.380 Monitoring Well Shallow Y Y 2/25/86 13 4 9.26 = - - 3 10
7 C-52 - 220206.460 2681216.480 Monitoring Well Shallow Y Y 2/25/86 13 4 7.63 6.68 3.68 -6.32 3 10
7 C-53A - 219939.830 2681030.760 Monitoring Well Shallow Y Y 12/19/91 14 4 9.47 7.12 = - 2 12
7 C-54 - 219458.970 2680975.300 Monitoring Well Shallow Y Y 12/19/91 15 4 6.61 5.99 3.49 -8.51 2.5 12
7 C-55 - 218851.050 2680863.560 Monitoring Well Shallow Y Y 2/24/86 15 4 9.41 6.49 1.49 -8.51 5 10
7 C-56 - 218775.795 2681367.141 Monitoring Well Shallow Y Y 2/24/86 13 4 10.72 - — - 3 10
7 C-57 - 219572.120 2681650.570 Monitoring Well Shallow Y Y 2/24/86 14.5 4 8.50 8.45 3.95 -6.05 4.5 10
7 C-58 - 219017.200 2681692.060 Monitoring Well Shallow Y Y 2/29/86 13 4 7.42 7.39 4.39 -5.61 3 10
7 C-59 - Unable to Locate 218657.752 2681702.651 Monitoring Well Shallow Y Y 2/29/86 14 4 - - - - 4 10
7 C-60 - 218657.010 2680150.700 Monitoring Well Shallow Y Y 2/24/86 13 4 7.44 6.02 3.02 -6.98 3 10
7 C-61 - 219306.240 2679819.480 Monitoring Well Shallow Y Y 2/25/86 13 4 7.93 7.88 4.88 -5.12 3 10
7 C-62 - 219889.700 2679892.080 Monitoring Well Shallow Y Y 2/25/86 13 4 11.40 8.35 5.35 -4.65 3 10
7 C-63 - 219610.620 2680379.050 Monitoring Well Shallow Y Y 2/24/86 13 4 7.41 4.17 1.17 -8.83 3 10
7 C-64 - 220166.660 2680430.900 Monitoring Well Shallow Y Y 2/24/86 13 4 8.14 6.17 3.17 -6.83 3 10
7 C-65 - 220116.400 2680266.000 Monitoring Well Shallow Y Y 2/25/86 13 4 10.84 7.47 4.47 -5.53 3 10
7 C-65D - 220116.050 2680259.790 Monitoring Well Deep Y Y 11/11/86 75 4 9.62 7.60 -57.40 -67.40 65 10
7 C-95 - 219112.670 2682673.580 Monitoring Well Shallow Y Y 10/22/96 20 4 12.25 9.93 -10.07 -20.07 20 10
7 C-96 - 219529.380 2681979.800 Monitoring Well Shallow Y Y 10/23/86 17 4 12.88 9.82 2.82 -7.18 7 10
7 C-97 - 220229.810 2680615.970 Monitoring Well Shallow Y Y 10/23/86 15 4 10.62 7.55 2.55 -7.45 5 10
7 C-98 - 219208.250 2680220.180 Monitoring Well Shallow Y Y 10/23/86 16.5 4 10.65 10.84 4.34 -5.66 6.5 10
7 C-104 - 219187.870 2679742.000 Monitoring Well Shallow - - - - - 9.53 6.84 - - - -
7 C-105 - 219497.380 2679690.470 Monitoring Well Shallow - - - - 9.17 6.60 - - - -
7 C-106 - 219755.710 2679710.260 Monitoring Well Shallow - - - - - 11.564 7.90 - - - -
7 C-107 - Unable to Locate 220183.980 2680066.560 Monitoring Well Shallow - - - - - 10.43 7.78 — - . .
7 C-108 - 219818.810 2680855.790 Monitoring Well Shallow - - - - - 8.27 5.37 - - - -
7 C-109 - 219230.740 2682312.460 Monitoring Well Shallow - - - - - 10.00 7.79 - - - -
7 C-110 - 219405.770 2682469.050 Monitoring Well Shallow - - - - - 12.58 9.20 - - - -
7 C-111 - 219231.590 2682560.890 Monitoring Well Shallow - - - - - 12.17 9.35 - - - -
7 C-112 - 218696.610 2682431.450 Monitoring Well Shallow - - - - - 10.96 8.38 - - - -
7 C-113 - 218797.690 2682817.060 Monitoring Well Shallow - - - - - 11.65 9.16 - - - -
7 C-114 - 218347.5640 2683001.160 Monitoring Well Shallow - - - - - 10.96 8.59 - - - -
7 C-127 - 220182.150 2680897.060 Monitoring Well Shallow Y Y 8/20/92 16 4 9.80 6.70 1.70 -8.30 5 10
7 C-128 - Damaged 219916.236 2681231.109 Monitoring Well Shallow Y Y 8/12/92 16 4 13.57 - - - 5 10
7 PH-40 - Destroyed 219766.990 2681683.823 Monitoring Well - - - - - - - - - - - -
7 PH-41 - Destroyed 219112.637 2681758.395 Monitoring Well - - - - - - - - - - -
7 WP13-1 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP13-2 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP13-3 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP14-1 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP14-2 - 220196.340 2680218.310 Temporary Well Point Shallow Y Y 5/27/93 10.5 - 8.01 8.13 7.63 -2.37 0.5 10
7 WP14-3 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP14-4 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP14-5 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP15-1 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP15-2 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 WP15-3 - Destroyed - - Temporary Well Point - Y Y 5/27/93 10.5 - - - - - 0.5 10
7 C-53 - Destroyed - - Monitoring Well Shallow Y Y 2/24/86 15 4 - - - - 5 10
7 PH-35 - Destroyed - - Monitoring Well - - - - - - - - - - - -
7 PH-38 - Destroyed - - Monitoring Well - - - - - - - - - - - -
7 River 4 River Gauge GP-2 220253.806 2680258.638 Staff Gauge - - - - - - - 8.56 - - - -
7 C-129 - 220497.185 2681937.365 Monitoring Well Shallow/Intermediate Y Y 6/2/10 12 4 8.94 7.20 5.20 -4.80 2 10
7 C-129D - 220492.006 2681929.233 Monitoring Well Deep Y Y 6/25/10 66 4 9.19 6.85 -44.15 -59.15 51 15
7 C-130 - 219981.051 2682139.561 Monitoring Well Shallow Y Y 6/2/10 15 4 11.98 10.29 5.29 -4.71 5 10
7 C-131 - 218971.277 2682328.675 Monitoring Well Shallow Y Y 6/3/10 14 4 10.14 8.28 4.28 -5.72 4 10
7 C-132 - 218271.326 2682247.680 Monitoring Well Shallow Y Y 6/21/10 14 4 9.97 8.09 4.09 -5.91 4 10
7 C-133 - 218336.074 2681693.849 Monitoring Well Shallow Y Y 6/21/10 14 4 7.73 8.18 4.18 -5.82 4 10
6 C-134D - 218306.504 2681164.764 Monitoring Well Deep Y Y 6/18/10 70 4 9.40 6.86 -48.15 -63.15 55 15
7 C-136 - 219217.045 2680990.761 Monitoring Well Shallow Y Y 5/28/10 14 4 8.85 6.79 2.79 -7.22 4 10
7 C-137 - 219098.264 2680719.078 Monitoring Well Shallow Y Y 5/27/10 14 4 6.51 4.72 0.72 -9.29 4 10
7 C-138 - 218657.809 2680452.928 Monitoring Well Shallow Y Y 5/27/10 12 4 6.95 4.48 2.48 -7.52 2 10
7 C-139 - 219443.936 2680633.143 Monitoring Well Shallow Y Y 6/2/10 12 4 7.32 5.47 3.47 -6.53 2 10
7 C-140 - 218857.817 2679799.125 Monitoring Well Shallow Y Y 5/26/10 12 4 7.55 7.99 5.99 -4.01 2 10
7 C-142 - 220134.108 2680659.962 Monitoring Well Shallow/Intermediate Y Y 6/3/10 14 4 11.35 9.62 5.62 -4.38 4 10
7 C-143 - 220232.931 2680321.403 Monitoring Well Shallow/Intermediate Y Y 6/3/10 14 4 8.70 7.06 3.06 -6.94 4 10
7 C-144D - 220107.599 2680336.839 Monitoring Well Deep Y Y 7/9/10 78 4 8.96 6.14 -56.86 -71.86 63 15
7 C-145 - 220222.267 2681007.478 Monitoring Well Shallow Y Y 8/9/10 15 4 6.92 7.36 -7.64 -17.64 15 10
7 C-146 - 220254.825 2680639.828 Monitoring Well Shallow Y Y 8/10/10 15 4 6.74 7.20 -7.80 -17.80 15 10
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Table 2

AOI-7 Existing Well Summary
Last Updated February 10, 2012
Sunoco Philadelphia Refinery

Well Construction Details?
Well Status/ _— Well Classification | SOl Boring | Construction Wel
AOI # Well ID Former Well ID® Description Disposition Northing Easting Well Type (Shallow, Intermediate, Lf’g De_ta'l Date of well Completion Top of Inner Casing| Ground Surface Top of Screen | Bottom of Screen| Depth to Screen
of Well Deep)* Available Available Completion Deoth Well Diameter (in) | Elevation (ft. msl) Elevation (ft.) Elevation (ft) Elevation (ft) Screen Length (ft.
(Y/N) (Y/N) (ft. Egs) (NAVD88) (NAVD88) (NAVD88) (NAVDS88) (ft. bgs) 9 -
7 C-147 - 220262.747 2680516.947 Monitoring Well Shallow Y Y 8/10/10 15 4 6.87 7.31 -7.69 -17.69 15 10
7 C-148 - Destroyed 220266.672 2680540.203 Monitoring Well Shallow Y Y 5/23/11 18 4 9.34 6.89 3.89 -11.11 3 15
7 C-149 - Destroyed 220269.615 2680524.161 Monitoring Well Shallow Y Y 5/23/11 11 4 9.33 7.49 3.49 -3.51 4 7
7 C-150 - 220262.743 2680607.068 Monitoring Well Shallow N N - 25 - 8.19 6.76 - - - -
7 C-151 - 220255.074 2680490.079 Monitoring Well Shallow N N - 22 7.91 7.21 - - - -
7 C-152 - 220265.627 2680476.565 Monitoring Well Shallow N N - 25 - 9.38 7.36 - - - -
7 C-153 - 220219.944 2680514.198 Monitoring Well Shallow N N - 21 - 8.27 6.56 - - - -
7 C-154 - 220189.491 2680516.314 Monitoring Well Shallow N N - 22 - 7.89 6.51 - - - -
7 C-155 - 220082.150 2680524.532 Monitoring Well Shallow N N - 25 - 9.17 7.29 - - - -
7 C-156 - Cleared to 10', backfilled with sand 220254.474 2681408.164 Monitoring Well Shallow N Y 8/30/11 235 4 9.08 7.09 3.09 -16.91 4 20
7 C-157 - Cleared to 10', backfilled with sand 220255.107 2681432.423 Monitoring Well Shallow/Intermediate Y Y 8/31/11 24 4 8.63 6.83 2.83 -17.17 4 20
7 C-158 - Cleared to 10', backfilled with sand 220261.400 2681457.300 Monitoring Well Shallow/Intermediate Y Y 9111 24 4 8.96 6.94 2.94 -17.06 4 20
7 C-159 - Cleared to 10', backfilled with sand 220269.235 2681506.198 Monitoring Well Shallow/Intermediate Y Y 9/6/11 24 4 9.14 6.90 2.90 -17.10 4 20
7 C-160 - Damaged TIC broken/filled in with gravel - - Monitoring Well Shallow Y Y 9/7/11 10 4 0 10
7 C-161 - 220266.206 2680460.174 Monitoring Well Shallow Y Y 9/7/11 10 4 9.07 7.30 7.30 -2.70 0 10
7 C-162 - 220197.288 2680323.697 Monitoring Well Shallow N N - 10 - 8.50 6.47 - - - -
7 C-163 - 220248.194 2681331.620 Monitoring Well Shallow N N - 8 7.50 7.25 - - - -
7 C-164 - 220252.467 2681359.225 Monitoring Well Shallow N N - 14 - 9.13 7.18 - - - -
7 C-165 - 220255.493 2681386.442 Monitoring Well Shallow N N - 14 - 8.46 7.31 - - - -
7 C-166 - 220241.930 2680285.122 Monitoring Well Shallow N N - 10 - 10.01 7.26 — - - -
7 C-167 - 220238.583 2680255.748 Monitoring Well Shallow N N - 15 - 10.66 7.99 - - - -
7 C-168 - 220174.341 2679988.805 Monitoring Well Shallow N N - 12 - 10.08 7.46 - - - -

NOTES:

- Data could not be located or determined based on available reports

AOI - Area of Interest

ft. - feet

bgs - below ground surface
in. -inches

msl - elevation relative to mean sea level

g/cc - grams per cubic centimeter
NA - Data not available

*Product type percentage data not available
. For wells that have not been surveyed by Langan, the pre-existing elevations (in NVGD 29) were converted to NAVD 88 (conversion factor is 1.05 ft).

1

2. Well construction details were taken directly from well boring logs provided by Handex, Secor, Aquaterra or collected from available historic reports. Where no well boring logs exist, no well construction or lithologic data is listed.
3. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report.
4

. Well classification based on the formation in which the well was screened in. Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.

Well classification for wells screened above the Lower/Middle Clay were based on the following: screened in Fill/Alluvium - Shallow, screened in Trenton Gravel - Intermediate, screened in Fill/Alluvium & Trenton Gravel - Shallow/Intermediate

o

. Product characterization data obtained from Sunoco's 2004 CCR and 2005 through 2012 Site Characterization Activities.
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Summary of AOI 7 Groundwater and LNAPL Elevations

Table 3

January 2012

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Specific Gravity (g/cc)
Monitoring Point ) i Well Classification | USed for GW Elevation | Depth to o | Apparent LNAPL | LNAPL Elevation | GW Elevation (ft| €°7¢%d SW | 1i¢ Erevation (ft i .
D Northing Easting Well Type Correction PI"Odl.-Ict (ft Depth to GW (ft btic) Thickness (ft) (ft amsl) amsl) Elevation (ft amsl) Static/Pumping
R 3 btic) amsl)
S.G. Source
AOI 7
C-49 218494.960 2683022.450 Monitoring Well Shallow - 5.82 3.76 3.76 9.58 Static
C-50 219618.590 2682341.310 Monitoring Well Shallow -- 7.43 5.34 5.34 12.77 Static
C-50D 219609.420 2682342.490 Monitoring Well Deep - 10.98 0.51 0.51 11.49 Static
C-51 220073.270 2681621.380 Monitoring Well Shallow -- 3.45 5.81 5.81 9.26 Static
C-52 220206.460 2681216.480 Monitoring Well Shallow - 5.4 2.23 2.23 7.63 Static
C-53A 219939.830 2681030.760 Monitoring Well Shallow -- 4.1 5.37 5.37 9.47 Static
C-b4 219458.970 2680975.300 Monitoring Well Shallow - 0.7 5.91 5.91 6.61 Static
C-55 218851.050 2680863.560 Monitoring Well Shallow -- 4.88 4.53 4.53 9.41 Static
C-56 218775.795 2681367.141 Monitoring Well Shallow - 1.83 8.89 8.89 10.72 Static
C-57 219572.120 2681650.570 Monitoring Well Shallow -- 2.37 6.13 6.13 8.50 Static
C-58 219017.200 2681692.060 Monitoring Well Shallow - 1.34 6.08 6.08 7.42 Static
C-60 218657.010 2680150.700 Monitoring Well Shallow - 3.48 3.96 3.96 7.44 Static
C-61 219306.240 2679819.480 Monitoring Well Shallow -- 3.06 4.87 4.87 7.93 Static
C-62 219889.700 2679892.080 Monitoring Well Shallow - 4.29 7.1 7.11 11.40 Static
C-63 219610.620 2680379.050 Monitoring Well Shallow - 6.25 1.16 1.16 7.41 Static
C-64 220166.660 2680430.900 Monitoring Well Shallow 0.9162 C-65 6.92 8.05 1.13 1.22 0.09 1.13 8.14 Static
C-65 220116.400 2680266.000 Monitoring Well Shallow 0.9162 C-65 4.22 5.28 1.06 6.62 5.56 6.53 10.84 Static
C-95 219112.670 2682673.580 Monitoring Well Shallow - 5.6 6.65 6.65 12.25 Static
C-96 219529.380 2681979.800 Monitoring Well Shallow -- 5.42 7.46 7.46 12.88 Static
C-97 220229.810 2680615.970 Monitoring Well Shallow 0.9162 C-65 9.73 9.84 0.11 0.79 0.68 0.78 10.52 Static
C-98 219208.250 2680220.180 Monitoring Well Shallow -- 5.45 5.10 5.10 10.55 Static
C-104 219187.870 2679742.000 Monitoring Well Shallow - 6.9 2.63 2.63 9.53 Static
C-105 219497.380 2679690.470 Monitoring Well Shallow - 2.89 6.28 6.28 9.17 Static
C-106 219755.710 2679710.260 Monitoring Well Shallow 0.9306 C-106 7.69 9.45 1.76 3.85 2.09 3.73 11.54 Static
C-107 220183.980 2680066.560 Monitoring Well Shallow NM NM NM NM 10.43 Static
C-108 219818.810 2680855.790 Monitoring Well Shallow - 4.72 3.55 3.55 8.27 Static
C-109 219230.740 2682312.460 Monitoring Well Shallow -- 3.98 6.02 6.02 10.00 Static
C-110 219405.770 2682469.050 Monitoring Well Shallow - 5.15 7.43 7.43 12.58 Static
C-111 219231.590 2682560.890 Monitoring Well Shallow - 3.84 8.33 8.33 1217 Static
C-112 218696.610 2682431.450 Monitoring Well Shallow NM NM NM NM 10.96 Static
C-113 218797.690 2682817.060 Monitoring Well Shallow - 4.36 7.29 7.29 11.65 Static
C-114 218347.540 2683001.160 Monitoring Well Shallow - 3.74 7.22 7.22 10.96 Static
C-127 220182.150 2680897.060 Monitoring Well Shallow - 7.66 2.14 2.14 9.80 Static
WP14-2 220196.340 2680218.310 Temporary Well Point Location Shallow 0.8601 C-167 5.92 6.98 1.06 2.09 1.03 1.94 8.01 Static
River 4 220253.806 2680258.638 Staff Gauge NM NM NM NM -- Static
C-129 220497.185 2681937.365 Monitoring Well Shallow/Intermediate -- 4.88 4.06 4.06 8.94 Static
C-129D 220492.006 2681929.233 Monitoring Well Deep - 9.54 -0.35 -0.35 9.19 Static
C-130 219981.051 2682139.561 Monitoring Well Shallow - 2.38 9.60 9.60 11.98 Static
C-131 218971.277 2682328.675 Monitoring Well Shallow - 3.12 7.02 7.02 10.14 Static
C-132 218271.326 2682247.680 Monitoring Well Shallow - 2.73 7.24 7.24 9.97 Static
C-133 218336.074 2681693.849 Monitoring Well Shallow -- 1.54 6.19 6.19 7.73 Static
C-134D 218306.504 2681164.764 Monitoring Well Deep - 7.33 2.07 2.07 9.40 Static
C-136 219217.045 2680990.761 Monitoring Well Shallow - 4.42 4.43 4.43 8.85 Static
C-137 219098.264 2680719.078 Monitoring Well Shallow - 3.57 2.94 2.94 6.51 Static
C-138 218658.109 2680452.799 Monitoring Well Shallow —- 4.02 3.04 3.04 7.06 Static
C-139 219443.936 2680633.143 Monitoring Well Shallow - 4.35 2.97 2.97 7.32 Static
C-140 218857.817 2679799.125 Monitoring Well Shallow - 1.53 6.02 6.02 7.55 Static
C-142 220134.108 2680659.962 Monitoring Well Shallow/Intermediate -- 5.37 5.98 5.98 11.35 Static
C-143 220233.709 2680321.499 Monitoring Well Shallow/Intermediate 0.8676 C-143 7.1 9.52 2.41 1.882 -0.563 1.56 8.99 Static
C-144D 220107.413 2680336.744 Monitoring Well Deep - 11.51 -2.84 -2.84 8.67 Static
C-145 220222.267 2681007.478 Monitoring Well Shallow -- 4.72 2.20 2.20 6.92 Static
C-146 220254.825 2680639.828 Monitoring Well Shallow -- 5.74 1.00 1.00 6.74 Static
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Summary of AOI 7 Groundwater and LNAPL Elevations

Table 3

January 2012

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Specific Gravity (g/cc)
Monitoring Point =~ . Easting Well Type Well Classification | US®¢ fg;s:l’t:ﬂzvam" P?:g:: tt(‘;t Depth to GW (ft btic)® | APPrent LNAPL | LNAPL Elevation | GW Elevation (ft C;::::;:((;f‘:v TIC Elevation (ft | g oo i
ID R Thickness (ft) (ft amsl) amsl) amsl)
R 3 btic) amsl)
S.G. Source
C-147 220262.747 2680516.947 Monitoring Well Shallow 0.8409 C-147 5.41 8.72 3.31 1.464 -1.85 0.94 6.87 Static
C-148 220266.672 2680540.203 Monitoring Well Shallow 0.8512 C-148 7.38 12.69 5.31 1.961 -3.35 1.17 9.34 Static
C-149 220269.615 2680524.161 Monitoring Well Shallow NM NM NM NM 9.33 Static
C-150 220262.743 2680607.068 Monitoring Well Shallow 0.8428 C-150 6.82 7.14 0.32 1.37 1.05 1.32 8.19 Static
C-151 220255.074 2680490.079 Monitoring Well Shallow 0.8597 C-152 7.02 7.06 0.04 0.89 0.85 0.88 7.91 Static
C-152 220265.627 2680476.565 Monitoring Well Shallow 0.8597 C-152 7.64 10.18 2.54 1.74 -0.80 1.38 9.38 Static
C-153 220219.944 2680514.198 Monitoring Well Shallow 0.862 C-153 7.37 7.84 0.47 0.9 0.43 0.84 8.27 Static
C-154 220189.491 2680516.314 Monitoring Well Shallow 0.8807 C-154 6.95 7.04 0.09 0.94 0.85 0.93 7.89 Static
C-155 220082.150 2680524.532 Monitoring Well Shallow - 5.29 3.88 3.88 9.17 Static
C-156 220254.474 2681408.164 Monitoring Well Shallow -- 6.56 2.52 2.52 9.08 Static
C-157 220255.107 2681432.423 Monitoring Well Shallow - 5.26 3.37 3.37 8.63 Static
C-158 220261.400 2681457.300 Monitoring Well Shallow - 5.55 3.41 3.41 8.96 Static
C-159 220269.235 2681506.198 Monitoring Well Shallow - 4.95 4.19 4.19 9.14 Static
C-161 220266.206 2680460.174 Monitoring Well Shallow 0.8737 C-161 7.56 8.34 0.78 1.51 0.73 1.41 9.07 Static
C-162 220197.288 2680323.697 Monitoring Well Shallow 0.8833 C-162 6.82 7.85 1.03 1.68 0.65 1.56 8.50 Static
C-163 220248.194 2681331.620 Monitoring Well Shallow - 4.99 2.51 2.51 7.50 Static
C-164 220252.467 2681359.225 Monitoring Well Shallow - 6.721 2.41 2.41 9.13 Static
C-165 220255.493 2681386.442 Monitoring Well Shallow - 5.65 2.81 2.81 8.46 Static
C-166 220241.930 2680285.122 Monitoring Well Shallow 0.8486 C-166 8.11 8.84 0.73 1.9 1.17 1.79 10.01 Static
C-167 220238.583 2680255.748 Monitoring Well Shallow 0.8601 C-167 8.36 13.77 5.41 2.3 -3.11 1.54 10.66 Static
C-168 220174.341 2679988.805 Monitoring Well Shallow 0.8487 C-168 5.72 6.05 0.33 4.36 4.03 4.31 10.08 Static

Notes:

1. Well classification was chosen based on the formation in which the well was screened. Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.

Based on their total depth, wells screened above the Middle Clay were classified as either a shallow and/or intermediate well.

2. Specific Gravity (S.G.) values were determined from LNAPL samples collected by Aquaterra/Stantec as part of CCR and/or SCR/RIR.
3. For wells with no direct LNAPL density measurements, the density value in the nearest well with LNAPL data was used.

4. Depth to water and depth to LNAPL provided by Stantec January 2012.

g/cc = grams per cubic centimeter
<.01 = Sheen or film of product on groundwater.

LNAPL = Light Non-Aqueous Phase Liquid

ft amsl = Feet Above Mean Sea Level

GW = Groundwater

NA = Not Applicable
NM = Not Measured
NP = No Product

ft btic = Feet Below
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Table 4
Summary of Soil Analytical Results
AOI 7

Site Characterization/Remedial Investigation Report

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location BH-10-05 BH-10-06 BH-10-07 BH-10-08 BH-10-09 BH-10-10
PADEP Non- Sample ID BH-10-05_1.5-2.0 BH-10-06_1.2-1.7 BH-10-07_1.0-1.5 BH-10-08_1.5-2.0 BH-10-09_1.2-1.7 BH-10-10_1.5-2.0
Chemical Name CAS No Residential Used Sample Date 6/9/2010 6/9/2010 6/10/2010 6/10/2010 6/10/2010 6/10/2010
Aquifer Soil MSCs Sample Matrix SO SO SO SO SO SO
(TDS<2,500) Sample Depth (Ft.) 1.5-2 1.2-1.7 1-15 1.5-2 1.2-1.7 1.5-2
Units Result | Q RL DF Result | Q RL DF Result | Q RL DF | Result | Q RL DF Result | Q RL DF Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg 0.007 J 0.002 1.36 0.002 J 0.001 0.98 ND U | 0.005 | 0.9 0.21 J 0.092 66.74 ND U | 0.001 | 1.05 0.89 0.093 | 78.47
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND U | 0.002 1.36 ND U | 0.001 0.98 ND U | 0.005 | 0.9 ND U| 0.092 | 66.74 ND U | 0.001 | 1.05 ND U | 0.093 | 78.47
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U | 0.002 1.36 ND U | 0.001 0.98 ND U | 0.005 | 0.9 ND U | 0.092 66.74 ND U | 0.001 | 1.05 ND U | 0.093 | 78.47
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg 0.006 J 0.002 1.36 ND U | 0.001 0.98 ND U | 0.005 | 0.9 ND U | 0.092 66.74 ND U | 0.001 | 1.05 0.099 J | 0.093 | 78.47
Benzene 71-43-2 0.5 mg/kg 0.003 J | 0.0008 | 1.36 | 0.0007 | J | 0.0006 | 0.98 ND U | 0.005 | 0.9 0.37 J 0.046 | 66.74 0.002 J |1 0.0007 | 1.05 0.16 J | 0.047 | 78.47
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg 0.017 0.002 1.36 ND U | 0.001 0.98 ND U | 0.005 | 0.9 0.69 0.092 66.74 0.002 J | 0.001 | 1.05 0.57 0.093 | 78.47
Ethylbenzene 100-41-4 70 mg/kg 0.002 J 0.002 1.36 ND U | 0.001 0.98 ND U | 0.005 | 0.9 0.15 J 0.092 66.74 ND U | 0.001 | 1.05 0.18 J | 0.093 | 78.47
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg 0.004 J 0.002 1.36 ND U | 0.001 0.98 ND U | 0.005 | 0.9 27 0.092 66.74 ND U | 0.001 | 1.05 0.18 J | 0.093 | 78.47
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg ND U | 0.0008 | 1.36 ND U | 0.0006 | 0.98 ND U | 0.005 | 0.9 ND U| 0.046 | 66.74 ND U | 0.0007 | 1.05 ND U | 0.047 | 78.47
Toluene 108-88-3 100 mg/kg 0.005 J 0.002 1.36 0.002 J 0.001 0.98 ND U | 0.005 | 0.9 0.12 J 0.092 66.74 0.003 J | 0.001 | 1.05 0.7 0.093 | 78.47
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 0.54 0.039 1 0.87 0.042 1 ND U 1.9 10 25 0.46 10 1.5 0.042 1 1.2 0.04 1
Benzo(A)Anthracene 56-55-3 320 ma/kg 1.1 0.039 1 1.9 0.042 1 ND U 1.9 10 2.6 0.46 10 2.6 0.042 1 1.4 0.04 1
Benzo(A)Pyrene 50-32-8 46 mg/kg 1 0.039 1 1.9 0.042 1 ND U 1.9 10 2.2 J 0.46 10 2.7 0.042 1 1.4 0.04 1
Benzo(B) Fluoranthene 205-99-2 170 ma/kg 1.3 0.039 1 2.5 0.042 1 ND U 1.9 10 2.1 J 0.46 10 3.4 0.042 1 1.7 0.04 1
Benzo(G,H,l)Perylene 191-24-2 180 mg/kg 0.96 0.039 1 1.6 0.042 1 ND U 1.9 10 1.6 J 0.46 10 1.9 0.042 1 1 0.04 1
Chrysene 218-01-9 230 ma/kg 1.1 0.039 1 2 0.042 1 ND U 1.9 10 8.3 0.46 10 2.6 0.042 1 1.8 0.04 1
Fluorene 86-73-7 3,800 mg/kg 0.34 0.039 1 0.36 0.042 1 ND U 1.9 10 35 0.46 10 0.57 0.042 1 0.93 0.04 1
Naphthalene 91-20-3 25 ma/kg 1 0.039 1 3.3 0.042 1 ND U 1.9 10 ND U 0.46 10 4.6 0.042 1 3.3 0.04 1
Phenanthrene 85-01-8 10,000 mg/kg 1.2 0.039 1 2.3 0.042 1 ND U 1.9 10 20 0.46 10 3.4 0.042 1 2 0.04 1
Pyrene 129-00-0 2,200 ma/kg 1.7 0.039 1 2.8 0.042 1 ND U 1.9 10 8.9 0.46 10 3.2 0.042 1 3 0.04 1
Metals
Lead 7439-92-1 450 mg/kg 411 0.0563 10 266 0.0604 10 305 1.12 10 444 0.0688 10 1230 0.158 25 725 0.117 20
General Chemistry
Moisture, Percent MOIST NC Percent 14.6 0.5 1 20.4 0.5 1 13 0.5 1 27.3 0.5 1 20.9 0.5 1 156.7 0.5 1

Notes:

PADEP - Pennsylvania Department of Environmental Protection

mg/kg - milligram per kilogram
ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit
ND - Not Detected
NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor
SO- Soil
Ft- Feet

Qualifiers:
Q - Lab Qualifier

U - The analyte was analyzed but not detected
E - The analyte exceeded the calibration range of the instrument

J = Estimated value. The result is > MDL and < LOQ.

Exceedance Summary:
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Table 4
Summary of Soil Analytical Results
AOI 7

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Site Characterization/Remedial Investigation Report

Location BH-10-11 BH-10-12 BH-10-13 BH-10-14 BH-10-15
PADEP Non- Sample ID BH-10-11_1.5-2.0 BH-10-12_1.5-2.0 BH-10-13_1.5-2.0 BH-10-14_1.5-2.0 BH-10-15_1.4-1.9
. Residential Used Sample Date 6/10/2010 6/10/2010 6/9/2010 6/9/2010 6/9/2010
Chemical Name CASNo | Aquifer Soil MSCs Sample Matrix S0 SO ) S0 SO
(TDS<2,500) Sample Depth (Ft.) 1.5-2 1.5-2 1.5-2 1.5-2 1.4-1.9

Units Result | Q RL DF Result | Q RL DF Result | Q RL DF | Result | Q RL DF Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg 0.43 0.053 | 46.25 0.006 | J 0.001 1.12 ND U | 0.001 1 0.29 J | 0.081 | 69.08 ND U | 0.001 1.03
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND U | 0.053 | 46.25 ND U | 0.001 1.12 ND U | 0.001 1 ND U | 0.081 | 69.08 ND U | 0.001 1.03
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U | 0.053 | 46.25 ND U | 0.001 1.12 ND U | 0.001 1 ND U | 0.081 | 69.08 ND U | 0.001 1.03
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg 0.085 J | 0.053 | 46.25 0.003 | J 0.001 1.12 ND U | 0.001 1 0.12 J | 0.081 | 69.08 ND U | 0.001 1.03
Benzene 71-43-2 0.5 mg/kg 0.056 | J | 0.026 | 46.25 0.004 | J | 0.0007 | 1.12 0.002 J | 0.0006 1 0.26 J | 0.04 | 69.08 0.004 | J | 0.0006 | 1.03
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg 0.3 0.053 | 46.25 0.007 0.001 1.12 ND U | 0.001 1 1.1 0.081 | 69.08 ND U | 0.001 1.03
Ethylbenzene 100-41-4 70 mg/kg 0.09 J | 0.053 | 46.25 ND U | 0.001 1.12 ND U | 0.001 1 0.22 J | 0.081 | 69.08 ND U | 0.001 1.03
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg ND U | 0.053 | 46.25 ND U | 0.001 1.12 ND U | 0.001 1 ND U | 0.081 | 69.08 ND U | 0.001 1.03
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg ND U| 0.026 | 46.25 ND U | 0.0007 | 1.12 ND U | 0.0006 1 ND U| 0.04 | 69.08 ND U | 0.0006 | 1.03
Toluene 108-88-3 100 mg/kg 0.19 J | 0.053 | 46.25 0.007 | J 0.001 1.12 0.003 | J 0.001 1 0.95 0.081 | 69.08 0.002 J [ 0.001 1.03
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 1.3 0.038 1 1.7 0.04 1 1.6 0.038 1 1 0.039 1 0.57 0.038 1
Benzo(A)Anthracene 56-65-3 320 mg/kg 3.3 0.038 1 2.4 0.04 1 5 0.38 10 1.3 0.039 1 1.7 0.038 1
Benzo(A)Pyrene 50-32-8 46 mg/kg 2.7 0.038 1 2.1 0.04 1 4.2 0.038 1 1.2 0.039 1 1.4 0.038 1
Benzo(B) Fluoranthene 205-99-2 170 mg/kg 3.6 0.038 1 2.7 0.04 1 5.7 0.38 10 1.6 0.039 1 2 0.038 1
Benzo(G,H,l)Perylene 191-24-2 180 mg/kg 1.4 0.038 1 1.5 0.04 1 2.9 0.038 1 1.1 0.039 1 0.97 0.038 1
Chrysene 218-01-9 230 mg/kg 34 0.038 1 2.5 0.04 1 4.6 0.38 10 1.4 0.039 1 1.6 0.038 1
Fluorene 86-73-7 3,800 mg/kg 0.64 0.038 1 1.3 0.04 1 0.53 0.038 1 0.41 0.039 1 0.23 0.038 1
Naphthalene 91-20-3 25 mg/kg 1.6 0.038 1 3.8 0.04 1 1 0.038 1 4.9 0.39 10 0.31 0.038 1
Phenanthrene 85-01-8 10,000 mg/kg 2.9 0.038 1 3.8 0.04 1 4.5 0.038 1 2.6 0.039 1 2.4 0.038 1
Pyrene 129-00-0 2,200 mg/kg 6.6 0.38 10 4.5 0.04 1 7.3 0.38 10 1.8 0.039 1 2.7 0.038 1
Metals
Lead 7439-92-1 450 mg/kg 184 0.0278 5 414 0.0583 10 320 0.0561 | 10 531 0.142 25 280 0.0553 10
General Chemistry
Moisture, Percent MOIST NC Percent 12.6 0.5 1 15.9 0.5 1 11.8 0.5 1 14.3 0.5 1 11.3 0.5 1

Notes:

PADEP - Pennsylvania Department of Environmental Protection
mg/kg - milligram per kilogram

ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil
RL - Reporting Limit

ND - Not Detected

NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor

SO- Soil

Ft- Feet

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J = Estimated value. The result is 2 MDL and < LOQ.

Exceedance Summary:
10 Result exceeds the PADEP Non-Residential Soil MSC

RL exceeds the PADEP Non-Residential Soil MSC
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Table 4
Summary of Soil Analytical Results
AOI 7
Site Characterization/Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location BH-10-16 BH-10-17 BH-10-18 BH-10-19 BH-10-20 BH-10-21
PADEP Non- Sample ID BH-10-16_1.5-2.0 BH-10-17_1.5-2.0 BH-10-18_1.5-2.0 BH-10-19_0.5-1.0 BH-10-20_1.3-1.8 BH-10-21_1.0-1.5
Chemical Name CAS No Residential Used Sample Date 6/9/2010 6/9/2010 6/9/2010 6/9/2010 6/8/2010 6/8/2010
Aquifer Soil MSCs Sample Matrix SO SO SO SO SO SO
(TDS<2,500) Sample Depth (Ft.) 1.5-2 1.5-2 1.5-2 0.5-1 1.3-1.8 1-1.5

Units Result | Q RL DF Result | Q RL DF Result | Q RL DF | Result | Q| RL DF Result | Q RL DF Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg 0.24 J| 018 133.55 4.4 0.057 52.52 ND U | 0.001 1.1 ND U | 0.005| 0.87 ND U | 0.001 1.01 ND U | 0.001 | 1.06
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND Uu| 0.18 133.55 ND U | 0.057 52.52 ND U | 0.001 1.1 ND U | 0.005| 0.87 ND U | 0.001 1.01 ND U | 0.001 | 1.06
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U| 0.18 133.55 ND U | 0.057 52.52 ND U | 0.001 1.1 ND U | 0.005| 0.87 ND U | 0.001 1.01 ND U | 0.001 | 1.06
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg ND Uu| 0.18 133.55 24 0.057 52.52 ND U | 0.001 1.1 ND U | 0.005| 0.87 ND U | 0.001 1.01 ND U | 0.001 | 1.06
Benzene 71-43-2 0.5 mg/kg 0.85 J | 0.088 | 133.55 0.46 0.029 52.52 | 0.0008 | J | 0.0007 | 1.1 ND U | 0.005| 0.87 0.003 J | 0.0006 | 1.01 ND U | 0.0007 | 1.06
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg 0.69 J | 0.18 133.55 7.5 0.057 52.52 ND U | 0.001 1.1 ND U | 0.005| 0.87 ND U | 0.001 1.01 0.001 J | 0.001 | 1.06
Ethylbenzene 100-41-4 70 mg/kg ND U| 0.18 133.55 0.8 0.057 52.52 ND U | 0.001 1.1 ND U | 0.005| 0.87 ND U | 0.001 1.01 ND U | 0.001 | 1.06
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg 9.1 0.18 133.55 0.3 0.057 52.52 ND U | 0.001 1.1 ND U | 0.005| 0.87 ND U | 0.001 1.01 ND U | 0.001 | 1.06
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg ND U | 0.088 | 133.55 ND U | 0.029 52.52 ND U | 0.0007 | 11 ND U | 0.005| 0.87 ND U | 0.0006 | 1.01 ND U | 0.0007 | 1.06
Toluene 108-88-3 100 mg/kg 0.34 J | 018 133.55 2.3 0.057 52.52 0.002 J 0.001 1.1 ND U | 0.005| 0.87 0.001 J 0.001 1.01 ND U | 0.001 | 1.06
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 1.9 J | 044 10 0.57 0.036 1 1 0.044 1 0.67 0.18 1 0.88 0.037 1 2.9 0.044 1
Benzo(A)Anthracene 56-55-3 320 mg/kg 3.5 0.44 10 0.58 0.036 1 1.4 0.044 1 2.1 0.18 1 1.8 0.037 1 4.4 0.044 1
Benzo(A)Pyrene 50-32-8 46 mg/kg 2.8 0.44 10 0.51 0.036 1 1.5 0.044 1 2.3 0.18 1 1.7 0.037 1 3.8 0.044 1
Benzo(B) Fluoranthene 205-99-2 170 mg/kg 3.5 0.44 10 0.54 0.036 1 1.7 0.044 1 3.1 0.18 1 2.3 0.037 1 4.5 0.044 1
Benzo(G,H,|)Perylene 191-24-2 180 mg/kg 2.2 J | 044 10 0.32 0.036 1 1.2 0.044 1 2.5 0.18 1 1.4 0.037 1 2.9 0.044 1
Chrysene 218-01-9 230 mg/kg 4.7 0.44 10 0.93 0.036 1 1.6 0.044 1 2.2 0.18 1 1.7 0.037 1 4.7 0.044 1
Fluorene 86-73-7 3,800 mg/kg ND U| 044 10 0.9 0.036 1 0.53 0.044 1 0.19 0.18 1 0.32 0.037 1 0.97 0.044 1
Naphthalene 91-20-3 25 mg/kg ND U 0.44 10 1.4 0.036 1 3.1 0.044 1 ND U | 0.18 1 1.2 0.037 1 9.2 0.44 10
Phenanthrene 85-01-8 10,000 mg/kg 11 0.44 10 2.3 0.036 1 2.4 0.044 1 2.5 0.18 1 2.6 0.037 1 4.2 0.044 1
Pyrene 129-00-0 2,200 mg/kg 8 0.44 10 1.4 0.036 1 2.4 0.044 1 3.5 0.18 1 2.8 0.037 1 7.7 0.44 10
Metals
Lead 7439-92-1 450 mg/kg 616 0.131 20 47.8 0.0109 2 478 0.0634 10 365 1.07 10 179 0.0274 5 869 0.128 20
General Chemistry
Moisture, Percent MOIST NC Percent 23.9 0.5 1 8.3 0.5 1 23.4 0.5 1 9.3 0.5 1 10.7 0.5 1 24.7 0.5 1

Notes:

PADEP - Pennsylvania Department of Environmental Protection
mg/kg - milligram per kilogram

ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor
SO- Soil
Ft- Feet

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J = Estimated value. The result is 2 MDL and < LOQ.

Exceedance Summary:
10 | Result exceeds the PADEP Non-Residential Soil MSC

RL exceeds the PADEP Non-Residential Soil MSC
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Table 4
Summary of Soil Analytical Results
AOI 7

Site Characterization/Remedial Investigation Report

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location BH-10-22 BH-10-23 BH-10-24 BH-10-25 BH-10-26
PADEP Non- Sample ID BH-10-22_1.5-2.0 BH-10-23_1.0-1.5 BH-10-24_1.0-1.5 BH-10-25_1.2-1.7 BH-10-26_1.5-2.0
. Residential Used Sample Date 6/8/2010 6/7/2010 6/7/2010 6/7/2010 6/7/2010
Chemical Name CASNo | Aquifer Soil MSCs Sample Matrix S0 ) ) ) S0
(TDS<2,500) Sample Depth (Ft.) 1.5-2 1-15 1-15 1.2-1.7 1.5-2

Units Result | Q RL DF Result | Q| RL DF Result | Q RL DF Result | Q RL DF Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg ND U | 0.001 1.16 ND U | 0.002| 1.48 0.83 0.073 | 66.83 0.2 J | 0.097 66.14 ND U | 0.001 | 0.92
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND U | 0.001 1.16 ND U | 0.002| 1.48 ND U | 0.073 | 66.83 ND U | 0.097 66.14 ND U | 0.001 | 0.92
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U | 0.001 1.16 ND U | 0.002]| 148 ND U | 0.073 | 66.83 ND U | 0.097 66.14 ND U | 0.001 | 0.92
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg ND U | 0.001 1.16 ND U | 0.002| 1.48 0.34 J 0.073 | 66.83 ND U | 0.097 66.14 ND U | 0.001 | 0.92
Benzene 71-43-2 0.5 mg/kg 0.005 | J | 0.0007 | 1.16 | 0.019 8E-04| 148 | 0.094 | J 0.036 | 66.83 31 0.49 661.42 0.003 J [ 0.0006 | 0.92
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg 0.002 J 0.001 116 | 0.003 | J | 0.002| 1.48 0.89 0.073 | 66.83 1.3 0.097 66.14 ND U | 0.001 | 0.92
Ethylbenzene 100-41-4 70 mg/kg ND U | 0.001 1.16 ND U | 0.002| 1.48 0.78 0.073 | 66.83 0.51 0.097 66.14 ND U | 0.001 | 0.92
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg ND U | 0.001 1.16 ND U | 0.002| 1.48 0.28 J 0.073 | 66.83 ND U | 0.097 66.14 ND U | 0.001 | 0.92
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg ND U | 0.0007 | 1.16 ND U | 8E-04| 148 ND U | 0.036 | 66.83 ND U | 0.049 66.14 ND U | 0.0006 | 0.92
Toluene 108-88-3 100 mg/kg 0.014 0.001 1.16 0.01 0.002| 1.48 0.18 J 0.073 | 66.83 2.8 0.097 66.14 0.002 J | 0.001 | 0.92
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 0.79 0.038 1 0.052 J [0.037 1 0.083 | J 0.036 1 0.45 0.049 1 3.6 0.041 1
Benzo(A)Anthracene 56-55-3 320 mg/kg 1.1 0.038 1 0.2 0.037 1 0.27 0.036 1 0.36 0.049 1 5.8 0.21 5
Benzo(A)Pyrene 50-32-8 46 mg/kg 1.1 0.038 1 0.24 0.037 1 0.31 0.036 1 0.38 0.049 1 4.3 0.041 1
Benzo(B) Fluoranthene 205-99-2 170 mg/kg 1.6 0.038 1 0.32 0.037 1 0.43 0.036 1 0.77 0.049 1 6.1 0.21 5
Benzo(G,H,l)Perylene 191-24-2 180 mg/kg 1.2 0.038 1 0.14 J [0.037 1 0.18 0.036 1 0.27 0.049 1 1.2 0.041 1
Chrysene 218-01-9 230 mg/kg 1.3 0.038 1 0.21 0.037 1 0.28 0.036 1 0.44 0.049 1 5.4 0.21 5
Fluorene 86-73-7 3,800 mg/kg 0.25 0.038 1 ND U | 0.037 1 0.08 J 0.036 1 0.17 J | 0.049 1 1.1 0.041 1
Naphthalene 91-20-3 25 mg/kg 3.7 0.038 1 0.11 J [0.037 1 1.4 0.036 1 5.5 0.049 1 3.3 0.041 1
Phenanthrene 85-01-8 10,000 mg/kg 2 0.038 1 0.17 J [0.037 1 0.48 0.036 1 1.6 0.049 1 2.8 0.041 1
Pyrene 129-00-0 2,200 mg/kg 1.5 0.038 1 0.31 0.037 1 0.44 0.036 1 0.54 0.049 1 8.2 0.21 5
Metals
Lead 7439-92-1 450 mag/kg 304 0.0564 10 623 0.11 20 411 0.0528 10 79.4 0.0144 2 2040 0.307 50
General Chemistry
Moisture, Percent MOIST NC Percent 12.2 0.5 1 8.8 0.5 1 8 0.5 1 32.1 0.5 1 19.3 0.5 1

Notes:

PADEP - Pennsylvania Department of Environmental Protection

mg/kg - milligram per kilogram
ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit
ND - Not Detected
NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor
SO- Soil
Ft- Feet

Qualifiers:
Q - Lab Qualifier

U - The analyte was analyzed but not detected
E - The analyte exceeded the calibration range of the instrument

J = Estimated value. The result is > MDL and < LOQ.

Exceedance Summary:

10 Result exceeds the PADEP Non-Residential Soil MSC

RL exceeds the PADEP Non-Residential Soil MSC
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Summary of Soil Analytical Results

Table 4

AOI7

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Site Characterization/Remedial Investigation Report

Location BH-10-27 BH-10-28 BH-10-29 BH-10-30 BH-10-31
PADEP Non- Sample ID BH-10-27_1.5-2.0 BH-10-28_1.5-2.0 BH-10-29_0.7-1.2 BH-10-30_1.5-2.0 BH-10-31_1.5-2.0
. Residential Used Sample Date 6/8/2010 6/7/2010 6/7/2010 6/7/2010 6/8/2010
Chemical Name CASNo | aquifer Soil MSCs Sample Matrix SO S0 S0 S0 S0
(TDS<2,500) Sample Depth (Ft.) 1.5-2 1.5-2 0.7-1.2 1.5-2 1.5-2

Units Result | Q RL DF Result | Q RL DF Result | Q | RL DF Result | Q RL DF | Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg 16 0.92 720.59 280 7.5 6010.08 ND U | 0.005| 0.99 0.24 J | 0.088 | 69 1.1 0.098 | 68.05
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND U 0.92 720.59 ND U | 0.075 60.1 ND U | 0.005| 0.99 ND U | 0.088 | 69 ND U | 0.098 | 68.05
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U 0.92 720.59 ND U | 0.075 60.1 ND U | 0.005| 0.99 ND U | 0.088 | 69 ND U | 0.098 | 68.05
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg 8 0.92 720.59 130 0.75 601.01 ND U | 0.005| 0.99 ND U | 0.088 | 69 0.45 J | 0.098 | 68.05
Benzene 71-43-2 0.5 mg/kg ND U 0.46 720.59 1.6 0.037 60.1 0.01 0.005| 0.99 0.38 J | 0.044 | 69 0.47 J | 0.049 | 68.05
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg 9 0.92 720.59 250 0.75 601.01 0.006 0.005| 0.99 0.81 0.088 | 69 3.8 0.098 | 68.05
Ethylbenzene 100-41-4 70 mg/kg 24 J 0.92 720.59 27 0.75 601.01 ND U | 0.005| 0.99 0.29 J | 0.088 | 69 0.63 0.098 | 68.05
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg 6.5 0.92 720.59 2.1 0.075 60.1 ND U | 0.005| 0.99 ND U | 0.088 | 69 0.17 J | 0.098 | 68.05
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg ND U 0.46 720.59 ND U | 0.037 60.1 ND U | 0.005| 0.99 ND U | 0.044 | 69 ND U | 0.049 | 68.05
Toluene 108-88-3 100 mg/kg 1.7 J 0.92 720.59 6.5 0.075 60.1 0.028 0.005| 0.99 1.7 0.088 | 69 1.7 0.098 | 68.05
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 2.6 0.43 10 ND U 0.41 10 ND U | 0.18 1 1 0.042 1 0.82 0.048 1
Benzo(A)Anthracene 56-55-3 320 mag/kg 34 0.43 10 0.61 J 0.41 10 0.21 0.18 1 1.3 0.042 1 0.61 0.048 1
Benzo(A)Pyrene 50-32-8 46 mg/kg 3.8 0.43 10 0.6 J 0.41 10 0.23 0.18 1 1.5 0.042 1 0.61 0.048 1
Benzo(B) Fluoranthene 205-99-2 170 mg/kg 5.6 0.43 10 1.3 J 0.41 10 0.36 0.18 1 2.3 0.042 1 0.91 0.048 1
Benzo(G,H,l)Perylene 191-24-2 180 mg/kg 3.4 0.43 10 0.64 J 0.41 10 ND U| 0.18 1 0.74 0.042 1 0.66 0.048 1
Chrysene 218-01-9 230 mg/kg 4.4 0.43 10 0.68 J 0.41 10 0.24 0.18 1 1.6 0.042 1 0.8 0.048 1
Fluorene 86-73-7 3,800 mg/kg 1.7 J 0.43 10 0.59 J 0.41 10 ND U | 0.18 1 0.5 0.042 1 0.32 0.048 1
Naphthalene 91-20-3 25 mag/kg 21 0.43 10 30 0.41 10 0.2 0.18 1 11 0.21 5 7.3 0.48 10
Phenanthrene 85-01-8 10,000 mg/kg 8.9 0.43 10 1.8 J 0.41 10 0.21 0.18 1 2.9 0.042 1 2.5 0.048 1
Pyrene 129-00-0 2,200 mag/kg 6.5 0.43 10 1.3 J 0.41 10 0.29 0.18 1 1.7 0.042 1 0.77 0.048 1
Metals
Lead 7439-92-1 450 mg/kg 393 0.0631 10 155 0.0307 5 395 1.08 10 250 0.061 | 10 610 0.0713 10
General Chemistry
Moisture, Percent MOIST NC Percent 21.6 0.5 1 19.4 0.5 1 9.2 0.5 1 21.2 0.5 1 30.6 0.5 1

Notes:

PADEP - Pennsylvania Department of Environmental Protection
mg/kg - milligram per kilogram

ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor
SO- Soil
Ft- Feet

Qualifiers:
Q - Lab Qualifier
U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

J = Estimated value. The result is > MDL and < LOQ.

Exceedance Summary:

RL exceeds the PADEP Non-Residential Soil MSC

Result exceeds the PADEP Non-Residential Soil MSC
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Table 4
Summary of Soil Analytical Results
AOI 7
Site Characterization/Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location BH-10-32 BH-10-33 BH-10-34 BH-10-35 C-129 C-130
PADEP Non- Sample ID BH-10-32_0.5-1.0 BH-10-33_1.5-2.0 BH-10-34_1.0-1.5 BH-10-35_1.3-1.7 C-129_1-2 C-130_1-2
. Residential Used Sample Date 6/8/2010 6/8/2010 6/8/2010 6/8/2010 6/2/2010 6/2/2010
Chemical Name CASNo | Aquifer Soil MSCs Sample Matrix SO %) S0 ) S0 )
(TDS<2,500) Sample Depth (Ft.) 0.5-1 1.5-2 1-1.5 1.3-1.7 1-2 1-2

Units Result | Q RL DF Result | Q RL DF Result | Q RL DF Result | Q RL DF Result | Q RL DF Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg 0.002 | J | 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.001 | 0.93 ND U | 0.005 | 0.81
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND U | 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.001 | 0.93 ND U | 0.005 | 0.81
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U | 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.001 | 0.93 ND U | 0.005 | 0.81
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg ND U | 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.001 | 0.93 ND U | 0.005 | 0.81
Benzene 71-43-2 0.5 mg/kg 0.004 | J | 0.0006 | 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 | 0.003 | J | 0.0006 | 0.93 ND U | 0.005 | 0.81
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg 0.009 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.001 | 0.93 ND U | 0.005 | 0.81
Ethylbenzene 100-41-4 70 mg/kg ND U | 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.001 | 0.93 ND U | 0.005 | 0.81
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg ND U | 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.001 | 0.93 ND U | 0.005 | 0.81
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg ND U | 0.0006 | 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 ND U | 0.0006 | 0.93 ND U | 0.005 | 0.81
Toluene 108-88-3 100 mg/kg 0.007 0.001 0.93 ND U | 0.005 | 0.93 ND U | 0.005 | 0.97 ND U | 0.005 | 0.83 | 0.012 0.001 | 0.93 ND U | 0.005 | 0.81
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 0.13 J 0.04 1 ND U| 0.18 1 ND Uu| 0.18 1 0.29 0.18 1 0.83 0.042 1 2.7 1.9 10
Benzo(A)Anthracene 56-55-3 320 mg/kg 0.18 J 0.04 1 ND U 0.18 1 ND U 0.18 1 0.79 0.18 1 1.9 0.042 1 9.6 1.9 10
Benzo(A)Pyrene 50-32-8 46 mg/kg 0.21 0.04 1 ND U| 0.18 1 ND Uu| 0.18 1 0.82 0.18 1 2.3 0.042 1 8.4 1.9 10
Benzo(B) Fluoranthene 205-99-2 170 mg/kg 0.27 0.04 1 ND U 0.18 1 ND U 0.18 1 0.84 0.18 1 3.1 0.042 1 11 1.9 10
Benzo(G,H,)Perylene 191-24-2 180 mg/kg 0.25 0.04 1 ND U| 0.18 1 ND Uu| 0.18 1 0.61 0.18 1 0.87 0.042 1 4.9 1.9 10
Chrysene 218-01-9 230 mg/kg 0.27 0.04 1 ND U 0.18 1 ND U 0.18 1 0.85 0.18 1 1.8 0.042 1 8.7 1.9 10
Fluorene 86-73-7 3,800 mg/kg ND U 0.04 1 ND U| 0.18 1 ND Uu| 0.18 1 ND Uu| 0.18 1 0.28 0.042 1 ND U 1.9 10
Naphthalene 91-20-3 25 mg/kg 0.64 0.04 1 ND U 0.18 1 ND U 0.18 1 ND U 0.18 1 4.2 0.042 1 ND U 1.9 10
Phenanthrene 85-01-8 10,000 mg/kg 0.3 0.04 1 ND U| 0.18 1 ND Uu| 0.18 1 0.84 0.18 1 2.6 0.042 1 7.3 1.9 10
Pyrene 129-00-0 2,200 mg/kg 0.29 0.04 1 ND U 0.18 1 0.19 0.18 1 1.7 0.18 1 3.6 0.042 1 13 1.9 10
Metals
Lead 7439-92-1 450 mg/kg 298 0.0601 10 43.1 0.214 2 84.2 0.216 2 92.5 0.215 2 252 0.063 10 814 4.67 40
General Chemistry
Moisture, Percent MOIST NC Percent 17.6 0.5 1 9.1 0.5 1 9.4 0.5 1 9.7 0.5 1 214 0.5 1 14.3 0.5 1

Notes:

PADEP - Pennsylvania Department of Environmental Protection
mg/kg - milligram per kilogram

ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor
SO- Soil
Ft- Feet

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J = Estimated value. The result is 2 MDL and < LOQ.

Exceedance Summary:
10 | Result exceeds the PADEP Non-Residential Soil MSC

RL exceeds the PADEP Non-Residential Soil MSC
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Summary of Soil Analytical Results

Site Characterization/Remedial Investigation Report

Table 4

AOI7

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location C-131 BH-C-135 C-136 C-137 C-138 C-139
PADEP Non- Sample ID C-131_1-2 BH-C-135_0-2 C-136_1-2 C-137_1-2 C-138_1-2 C-139_1-2
Chemical Name CAS No Residential Used Sample Date 6/3/2010 6/10/2010 5/28/2010 5/27/2010 5/27/2010 6/2/2010
Aquifer Soil MSCs Sample Matrix SO SO SO SO SO SO
(TDS<2,500) Sample Depth (Ft.) 1-2 0-2 1-2 1-2 1-2 1-2

Units Result | Q RL DF Result | Q RL DF Result | Q RL DF Result | Q RL DF Result | Q RL DF Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg ND U | 0.001 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 ND U | 0.005 | 0.76 0.014 0.002 1.53 ND U | 0.004 | 0.8
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND U | 0.001 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 ND U | 0.005 | 0.76 ND U | 0.002 1.53 ND U | 0.004 | 0.8
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U | 0.001 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 ND U | 0.005 | 0.76 ND U | 0.002 1.53 ND U | 0.004 | 0.8
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg ND U | 0.001 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 ND U | 0.005 | 0.76 0.007 J 0.002 1.53 ND U | 0.004 | 0.8
Benzene 71-43-2 0.5 mg/kg ND U | 0.0006 | 0.94 ND U | 0.005 | 0.88 0.007 0.005 | 0.87 ND U | 0.005 | 0.76 0.012 J 0.001 1.53 ND U | 0.004 | 0.8
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg ND U | 0.001 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 ND U | 0.005 | 0.76 0.072 0.002 1.53 ND U | 0.004 | 0.8
Ethylbenzene 100-41-4 70 mg/kg ND U | 0.001 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 ND U | 0.005 | 0.76 0.014 0.002 1.53 ND U | 0.004 | 0.8
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg ND U | 0.001 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 0.009 0.005 | 0.76 0.003 J 0.002 1.53 ND U | 0.004 | 0.8
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg 0.017 0.0006 | 0.94 ND U | 0.005 | 0.88 ND U | 0.005 | 0.87 ND U | 0.005 | 0.76 ND U | 0.001 1.53 ND U | 0.004 | 0.8
Toluene 108-88-3 100 mg/kg 0.003 J 0.001 0.94 ND U | 0.005 | 0.88 8 0.005 | 0.87 ND U | 0.005 | 0.76 0.054 0.002 1.53 ND U | 0.004 | 0.8
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 0.94 J 0.22 5 ND U 0.17 1 ND U 0.18 1 1.9 0.21 1 0.094 J 0.051 1 ND Uu| 0.18 1
Benzo(A)Anthracene 56-55-3 320 mg/kg 1.3 0.22 5 ND U 0.17 1 0.37 0.18 1 2.3 0.21 1 0.24 J 0.051 1 ND U 0.18 1
Benzo(A)Pyrene 50-32-8 46 mg/kg 1.5 0.22 5 ND U 0.17 1 0.38 0.18 1 1.9 0.21 1 0.2 J 0.051 1 ND Uu| 0.18 1
Benzo(B) Fluoranthene 205-99-2 170 mg/kg 2.2 0.22 5 ND U 0.17 1 0.55 0.18 1 2.2 0.21 1 0.32 0.051 1 ND U 0.18 1
Benzo(G,H,|)Perylene 191-24-2 180 mg/kg 0.64 J 0.22 5 ND U 0.17 1 0.39 0.18 1 1.3 0.21 1 0.15 J 0.051 1 ND Uu| 0.18 1
Chrysene 218-01-9 230 mg/kg 1.6 0.22 5 ND U 0.17 1 0.41 0.18 1 2.3 0.21 1 0.3 0.051 1 ND U 0.18 1
Fluorene 86-73-7 3,800 mg/kg 0.35 J 0.22 5 ND U 0.17 1 ND U 0.18 1 1.8 0.21 1 ND U | 0.051 1 ND Uu| 0.18 1
Naphthalene 91-20-3 25 mg/kg 6.5 0.22 5 ND U 0.17 1 0.55 0.18 1 5.4 2.1 10 0.11 J 0.051 1 ND U 0.18 1
Phenanthrene 85-01-8 10,000 mg/kg 2.9 0.22 5 ND U 0.17 1 0.36 0.18 1 4.4 2.1 10 0.24 J 0.051 1 ND Uu| 0.18 1
Pyrene 129-00-0 2,200 mg/kg 1.9 0.22 5 ND U 0.17 1 0.44 0.18 1 ND Ul 021 1 0.36 0.051 1 0.25 0.18 1
Metals
Lead 7439-92-1 450 mg/kg 396 0.0647 10 4.31 0.202 2 218 1.09 10 251 0.617 5 103 0.0462 2 98.7 0.212 2
General Chemistry
Moisture, Percent MOIST NC Percent 24.2 0.5 1 3 0.5 1 9.7 0.5 1 20.5 0.5 1 35.1 0.5 1 9.5 0.5 1

Notes:

PADEP - Pennsylvania Department of Environmental Protection
mg/kg - milligram per kilogram

ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor
SO- Soil
Ft- Feet

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J = Estimated value. The result is 2 MDL and < LOQ.

Exceedance Summary:
10 Result exceeds the PADEP Non-Residential Soil MSC

RL exceeds the PADEP Non-Residential Soil MSC

\\langan.com\data\DT\data6\2574601\Office Data\Reports\Repackaged SCR_RIR\AOI 7\Tables\Table 4 - AOI 7 Summary of Soil Results_021412_PT REVISED.xIsx

70f8



Table 4
Summary of Soil Analytical Results
AOI 7
Site Characterization/Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location C-140 C-142 C-143
PADEP Non- Sample ID C-140_1-2 C-142_1-2 C-143_1-2
. Residential Used Sample Date 5/26/2010 6/3/2010 6/3/2010
Chemical Name CASNo | Aquifer Soil MSCs Sample Matrix S0 ) S0
(TDS<2,500) Sample Depth (Ft.) 1-2 1-2 1-2
Units Result | Q RL DF | Result | Q RL DF Result | Q RL DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 35 mg/kg ND U | 0.005 |0.85| 0.18 J | 0.061 | 54.59 0.25 J | 0.067 | 62.48
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.005 mg/kg ND U | 0.005 |0.85 ND U | 0.061 | 5459 ND U| 0.067 | 62.48
1,2-Dichloroethane 107-06-2 0.5 mg/kg ND U | 0.005 |0.85 ND U | 0.061 | 54.59 ND U | 0.067 | 6248
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 9.3 mg/kg ND U | 0.005 |0.85]| 0.09 J | 0.061 | 54.59 0.24 J | 0.067 | 62.48
Benzene 71-43-2 0.5 mg/kg ND U | 0.005 |0.85 0.1 J | 0.031 | 54.59 2 0.033 | 62.48
Dimethyl Benzene/Xylenes, Total 1330-20-7 1,000 mg/kg ND U | 0.005 |0.85| 0.22 J | 0.061 | 54.59 0.57 0.067 | 62.48
Ethylbenzene 100-41-4 70 mg/kg ND U | 0.005 |0.85| 0.072 J | 0.061 | 54.59 0.15 J | 0.067 | 62.48
Isopropyl Benzene (Cumene) 98-82-8 2,500 mg/kg ND U | 0.005 |0.85| 0.078 J | 0.061 | 54.59 5.6 0.067 62.48
Tert-Butyl Methyl Ether 1634-04-4 2.0 mg/kg ND U | 0.005 |0.85 ND U | 0.031 | 54.59 ND U | 0.033 | 6248
Toluene 108-88-3 100 mg/kg ND U | 0.005 |0.85| 0.63 0.061 | 54.59 0.22 J | 0.067 | 62.48
Semi-Volatile Organic Compounds
Anthracene 120-12-7 350 mg/kg 0.38 0.19 1 2 0.19 5 0.17 J | 0.036 1
Benzo(A)Anthracene 56-55-3 320 mg/kg 1.2 0.19 1 3.1 0.19 5 0.42 0.036 1
Benzo(A)Pyrene 50-32-8 46 mg/kg 1.2 0.19 1 34 0.19 5 0.52 0.036 1
Benzo(B) Fluoranthene 205-99-2 170 mg/kg 1.4 0.19 1 4.8 0.19 5 0.62 0.036 1
Benzo(G,H,l)Perylene 191-24-2 180 mg/kg 1 0.19 1 1.3 0.19 5 0.43 0.036 1
Chrysene 218-01-9 230 mg/kg 1.3 0.19 1 2.9 0.19 5 0.6 0.036 1
Fluorene 86-73-7 3,800 mg/kg ND U 0.19 1 1.6 0.19 5 0.062 J | 0.036 1
Naphthalene 91-20-3 25 mg/kg 0.47 0.19 1 2 0.19 5 0.27 0.036 1
Phenanthrene 85-01-8 10,000 mg/kg 0.99 0.19 1 7.1 0.19 5 0.49 0.036 1
Pyrene 129-00-0 2,200 mg/kg 1.9 0.19 1 5.9 0.19 5 0.93 0.036 1
Metals
Lead 7439-92-1 450 mag/kg 98.6 0.557 5 1370 0.222 40 164 0.0513 10
General Chemistry
Moisture, Percent MOIST NC Percent 12.9 0.5 1 10.9 0.5 1 6.2 0.5 1
Notes:

PADEP - Pennsylvania Department of Environmental Protection
mg/kg - milligram per kilogram

ug/kg - microgram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

NA - Not Analyzed

DF- Dillution Factor
SO- Soil
Ft- Feet

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J = Estimated value. The result is > MDL and < LOQ.

Exceedance Summary:
Result exceeds the PADEP Non-Residential Soil MSC
RL exceeds the PADEP Non-Residential Soil MSC
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Sunoco Philadelphia Refinery

Table 5
Summary of Shallow Groundwater Analytical Results
AOI-7
Site Characterization/Remediatl Investigation Report

Philadelphia, Pennsylvania

PADEP Non- |Location C-64 C-49 C-50 C-51 C-52 C-53A C-54 C-55
residential |Sample ID C-44_071910 C-49_071310 C-50_071210 C-51_071410 C-52_071510 C-53A_071610 C-54_071510 C-55_071610
Chemical Name Cas No | Used Aquifer |Sample Date 7/19/2010 7/13/2010 7/12/2010 7/14/2010 7/15/2010 7/16/2010 7/15/2010 7/16/2010
TDS<2500 |Sample Matrix WG WG WG WG WG WG WG WG
mg/Il Unit Result Q1 RL |DF/Result|Q] RL |DF/Result/Q] RL |DF/Result|Q] RL |DF/Result|{Ql RL |DF/ResultjQ] RL |DFResult|{Q/ RL |DF/ResultjQl RL |DF

Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.05 ug/I ND |U| 0.0097 | 1| ND |U| 0.0096 | 1| ND |U 0.0095| 1| ND |U[0.0097 |1| ND |U/ 0.0098 1| ND |U| 00097 |1| ND |U| 0.0097 | 1| ND |U| 0.0098 | 1
1,2-Dichloroethane 107-06-2 5 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 53 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Benzene 71-43-2 5 ug/I 3 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Dimethyl Benzene/Xylenes, Total 1330-20-7 10000 ug/I 0.8 |J 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Ethylbenzene 100-41-4 700 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Isopropyl Benzene (Cumene) 98-82-8 3500 ug/I ND (Ul 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 ND (Ul 0.5 1 1 J 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1
Tert-Butyl Methyl Ether 1634-04-4 20 ug/I ND |Ul 0.5 1] 05 |1J 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Toluene 108-88-3 1000 ug/I 3 0.5 1| ND |[U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.90 ug/I ND |U 1 1| ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Fluorene 86-73-7 1900 ug/I ND |U 1 1| ND |U 1 1 1 ] 1 1 3 J 1 1| ND |U 1 1 3 ] 1 1| ND |U 1 1| ND |U 1 1
Naphthalene 91-20-3 100 ug/I ND |U 1 1| ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Phenanthrene 85-01-8 1100 ug/I ND |U 1 1| ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Pyrene 129-00-0 130 ug/I ND |U 1 1| ND |U 1 1 2 ] 1 1 2 J 1 1| ND |U 1 1 2 ] 1 1| ND |U 1 1| ND |U 1 1
Naphthalene 91-20-3 100 ug/I NA NA NA NA NA NA NA NA
Metals
Lead 7439-92-1 5 ug/I ND |U[0.00005/ 1| ND [U|0.00005| 1| ND |U|/0.00005| 1| ND |U[0.00005| 1| ND |U|0.00005| 1| ND |U|0.00005| 1 | 0.068 |J|0.00005| 1 | 0.069 |J|0.00005| 1
_Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - micrograms per liter
mg/L - milligram per liter
RL - Reporting Limit

ND - Not Detected

DF - Dilution Factor

NA - Not Analyzed

WG- Groundwater

Qualifiers:
Q - Qualifier

U - The analyte was analyzed but not detected

J - The analyte was detected below the RL. The result should be considered an estimate.

D - The sample was diluted.

Exceedance Summary:

- RL exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,500 mg/I

10

- Result exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,500 mg/!
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Table 5
Summary of Shallow Groundwater Analytical Results
AOI-7
Site Characterization/Remediatl Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PADEP Non- |Location C-56 C-57 C-58 C-60 C-61 C-62 C-63 C-95
residential |Sample ID C-56_072710 C-57_071410 C-58_071410 C-60_071610 C-61_071910 C-62_072010 C-63_071610 C-95_071310
Chemical Name Cas No | Used Aquifer |Sample Date 7/27/2010 7/14/2010 7/14/2010 7/16/2010 7/19/2010 7/20/2010 7/16/2010 7/13/2010
TDS<2500 |Sample Matrix WG WG WG WG WG WG WG WG
mg/Il Unit Result Q1 RL |DF/Result|Q] RL |DF/Result/Q] RL |DF/Result|Q] RL |DF/Result|{Ql RL |DF/ResultjQ] RL |DFResult|{Q/ RL |DF/ResultjQl RL |DF

Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62 ug/I 29 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.05 ug/I ND |U| 0.0098 | 1| ND |U| 0.0098 | 1| ND |U  0.0097 |1| ND |U|[0.0098 | 1| ND |U/ 0.0096 | 1| ND |U| 00097 |1| ND |U| 0.0097 | 1| ND |U]| 0.0097 | 1
1,2-Dichloroethane 107-06-2 5 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 53 ug/I 13 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1
Benzene 71-43-2 5 ug/I 0.7 |J 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Dimethyl Benzene/Xylenes, Total 1330-20-7 10000 ug/I 23 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1 1 0.5 1| 06 |J 0.5 1 ND |U| 0.5 1 2 0.5 1
Ethylbenzene 100-41-4 700 ug/I 2 0.5 1| ND |U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Isopropyl Benzene (Cumene) 98-82-8 3500 ug/I 2 J 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1| 05 |J 0.5 1 ND |U| 0.5 1 19 0.5 1
Tert-Butyl Methyl Ether 1634-04-4 20 ug/I ND 0.5 1| ND |U| 0.5 1] ND |U]l 0.5 1 3 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Toluene 108-88-3 1000 ug/I 1 0.5 1| ND |[U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.90 ug/I ND |U 1 1 3 J 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Fluorene 86-73-7 1900 ug/I 29 1 1 6 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1 1 ] 1 1| ND |U 1 1| ND |U 1 1
Naphthalene 91-20-3 100 ug/I 15 1 1 4 J 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Phenanthrene 85-01-8 1100 ug/I 72 1 1 8 1 1 2 ] 1 1| ND |U 1 1| ND |U 1 1 2 ] 1 1| ND |U 1 1| ND |U 1 1
Pyrene 129-00-0 130 ug/I 8 1 1 5 J 1 1 1 ] 1 1| ND |U 1 1| ND |U 1 1 1 ] 1 1| ND |U 1 1| ND |U 1 1
Naphthalene 91-20-3 100 ug/I NA NA NA NA NA NA NA NA
Metals
Lead 7439-92-1 5 ug/I 15.8 0.00005| 1| ND |U|0.00005| 1| ND [U|0.00005| 1| ND |U|0.00005| 1| ND |U|0.00005| 1| 0.17 []|0.00005| 1| 0.42 |]|0.00005| 1| ND |U|0.00005] 1
_Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - micrograms per liter
mg/L - milligram per liter
RL - Reporting Limit

ND - Not Detected

DF - Dilution Factor

NA - Not Analyzed

WG- Groundwater

Qualifiers:
Q - Qualifier

U - The analyte was analyzed but not detected

J - The analyte was detected below the RL. The result should be considered an estimate.

D - The sample was diluted.

Exceedance Summary:

- RL exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,5(
- Result exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<

10
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Table 5
Summary of Shallow Groundwater Analytical Results
AOI-7
Site Characterization/Remediatl Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PADEP Non- |Location C-96 C-98 C-104 C-105 C-108 C-109 C-110 C-111
residential |Sample ID C-96_071310 C-98_071610 C-104_071910 C-105_071910 C-108_071610 C-109_071310 C-110_072710 C-111_072710
Chemical Name Cas No | Used Aquifer |Sample Date 7/13/2010 7/16/2010 7/19/2010 7/19/2010 7/16/2010 7/13/2010 7/27/2010 7/27/2010
TDS<2500 |Sample Matrix WG WG WG WG WG WG WG WG
mg/Il Unit Result Q1 RL |DF/Result|Q] RL |DF/Result/Q] RL |DF/Result|Q] RL |DF/Result|{Ql RL |DF/ResultjQ] RL |DFResult|{Q/ RL |DF/ResultjQl RL |DF

Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.05 ug/I ND |U| 0.0096 1| ND [U| 0.0097 | 1| ND |U|  0.0096 | 1| ND |U|[0.0096 | 1| ND |U/ 0.0097 | 1| ND |U| 0.0096 | 1| ND |U| 0.0096 | 1| ND |U| 0.0097 | 1
1,2-Dichloroethane 107-06-2 5 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 53 ug/I ND |U| 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1 3 0.5 1
Benzene 71-43-2 5 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1 89 0.5 1
Dimethyl Benzene/Xylenes, Total 1330-20-7 10000 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1 12 0.5 1
Ethylbenzene 100-41-4 700 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1 1 0.5 1
Isopropyl Benzene (Cumene) 98-82-8 3500 ug/I ND (Ul 0.5 1 ND |U| 0.5 1| 05 |J 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1| 130 0.5 1
Tert-Butyl Methyl Ether 1634-04-4 20 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Toluene 108-88-3 1000 ug/I ND |Ul 0.5 1| ND |[U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1 15 0.5 1
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.90 ug/I ND |U 1 1| ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1 1 ] 1 1 2 ] 1 1 3 ] 0.9 1
Fluorene 86-73-7 1900 ug/I 3 ] 1 1 1 J 1 1 9 1 1 1 J 1 1| ND |U 1 1 2 ] 1 1 2 ] 1 1 2 ] 0.9 1
Naphthalene 91-20-3 100 ug/I ND |U 1 1| ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1 2 ] 1 1 2 ] 0.9 1
Phenanthrene 85-01-8 1100 ug/I 4 ] 1 1 1 J 1 1 1 ] 1 1| ND |U 1 1| ND |U 1 1 2 ] 1 1 3 ] 1 1 7 0.9 1
Pyrene 129-00-0 130 ug/I 3 ] 1 1 1 J 1 1 3 ] 1 1| ND |U 1 1| ND |U 1 1 4 ] 1 1 4 ] 1 1 7 0.9 1
Naphthalene 91-20-3 100 ug/I NA NA NA NA NA NA NA NA
Metals
Lead 7439-92-1 5 ug/I ND |U|0.00005| 1| ND |U|0.00005| 1| ND |U|0.00005| 1| ND |U|[0.00005| 1| ND |U/0.00005| 1| ND |U|0.00005| 1| ND |U|0.00005| 1| 1.3 0.00005| 1
_Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - micrograms per liter
mg/L - milligram per liter
RL - Reporting Limit

ND - Not Detected

DF - Dilution Factor

NA - Not Analyzed

WG- Groundwater

Qualifiers:
Q - Qualifier

U - The analyte was analyzed but not detected

J - The analyte was detected below the RL. The result should be considered an estimate.

D - The sample was diluted.

Exceedance Summary:

- RL exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,5(
- Result exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<

10
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Table 5
Summary of Shallow Groundwater Analytical Results
AOI-7
Site Characterization/Remediatl Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PADEP Non- |Location C-112 C-113 C-114 C-127 C-129 C-130 C-131 C-132
residential |Sample ID C-112_071410 C-113_071310 C-114_071410 C-127_071510 C-129 071210 C-130_071210 C-131_071510 C-132_071510
Chemical Name Cas No | Used Aquifer |Sample Date 7/14/2010 7/13/2010 7/14/2010 7/15/2010 7/12/2010 7/12/2010 7/15/2010 7/15/2010
TDS<2500 |Sample Matrix WG WG WG WG WG WG WG WG
mg/Il Unit Result Q1 RL |DF/Result|Q] RL |DF/Result/Q] RL |DF/Result|Q] RL |DF/Result|{Ql RL |DF/ResultjQ] RL |DFResult|{Q/ RL |DF/ResultjQl RL |DF

Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1] 07 |J 0.5 1
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.05 ug/I ND |U|[0.0097 | 1| ND |U| 0.0096 | 1| ND |U 0.0098 | 1| ND |U|[0.0098 | 1| ND |U/ 0.0095|1| ND |U| 0.0096 | 1| ND |U| 0.0096 | 1| ND |U| 0.0098 | 1
1,2-Dichloroethane 107-06-2 5 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 53 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Benzene 71-43-2 5 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Dimethyl Benzene/Xylenes, Total 1330-20-7 10000 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1 1 0.5 1
Ethylbenzene 100-41-4 700 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1] 07 |1J 0.5 1
Isopropyl Benzene (Cumene) 98-82-8 3500 ug/I 1 J 0.5 1 ND |U| 0.5 1| 0.7 |J 0.5 1 7 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1 1 J 0.5 1 28 0.5 1
Tert-Butyl Methyl Ether 1634-04-4 20 ug/I ND |Ul 0.5 1| ND |U| 0.5 1 16 0.5 1 6 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1 7 0.5 1| ND |U| 0.5 1
Toluene 108-88-3 1000 ug/I ND |Ul 0.5 1| ND |[U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.90 ug/I 3 ] 1 1| ND |U 1 1 2 ] 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1 38 |J 10 1| ND |U 1 1
Fluorene 86-73-7 1900 ug/I 13 1 1 3 J 1 1 5 1 1 5 1 1| ND |U 1 1| ND |U 1 1 30 |J 10 1 3 ] 1 1
Naphthalene 91-20-3 100 ug/I 1 ] 1 1| ND |U 1 1 2 ] 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1 36 |J 10 1| ND |U 1 1
Phenanthrene 85-01-8 1100 ug/I 19 1 1 4 J 1 1 5 ] 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| 100 10 1| ND |U 1 1
Pyrene 129-00-0 130 ug/I 9 1 1 3 J 1 1 5 1 1 2 J 1 1| ND |U 1 1| ND |U 1 1 78 10 1 2 ] 1 1
Naphthalene 91-20-3 100 ug/I NA NA NA NA NA NA NA NA
Metals
Lead 7439-92-1 5 ug/I ND |U|0.00005/ 1| ND [U|0.00005| 1| ND |U|0.00005| 1| ND |U|0.00005| 1| 2.5 0.00005| 1| ND |U|[0.00005/ 1| 0.7 |]]|0.00005| 1| 0.11 |J|0.00005] 1
_Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - micrograms per liter
mg/L - milligram per liter
RL - Reporting Limit

ND - Not Detected

DF - Dilution Factor

NA - Not Analyzed

WG- Groundwater

Qualifiers:
Q - Qualifier

U - The analyte was analyzed but not detected

J - The analyte was detected below the RL. The result should be considered an estimate.

D - The sample was diluted.

Exceedance Summary:

- RL exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,5(
- Result exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<

10
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Table 5
Summary of Shallow Groundwater Analytical Results
AOI-7
Site Characterization/Remediatl Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PADEP Non- |Location C-133 C-137 C-138 C-140 C-142 C-145 C-146 C-155
residential |Sample ID C-133_071510 C-137_071510 C-138_071610 C-140_072010 C-142_072010 C-145_01132012 C-146_01132012 C-155_01122012
Chemical Name Cas No | Used Aquifer |Sample Date 7/15/2010 7/15/2010 7/16/2010 7/20/2010 7/20/2010 1/13/2012 1/13/2012 1/12/2012
TDS<2500 |Sample Matrix WG WG WG WG WG WG WG WG
mg/Il Unit Result Q1 RL |DF/Result|Q] RL |DF/Result/Q] RL |DF/Result|Q] RL |DF/Result|{Ql RL |DF/ResultjQ] RL |DFResult|{Q/ RL |DF/ResultjQl RL |DF

Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1 3 0.5 1| ND |U 5 10| ND |U 2 1 35 2 1| ND |U 2 1
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.05 ug/I ND |U| 0.0097 | 1| ND |U| 0.0098 | 1| ND |U 0.0097 |1| ND |U|[0.0097 |1| ND |U/  0.0096 | 1| ND |U| 0.029 |[1| ND |U| 0.029 |1| ND |U| 0.029 |1
1,2-Dichloroethane 107-06-2 5 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U 5 10| ND |U 1 1| ND |U 1 1| ND |U 1 1
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 53 ug/I ND |U| 0.5 1 ND |U| 0.5 1 ND (Ul 0.5 1| 08 |J 0.5 1 ND |U 5 10f ND |U 2 1 24 2 1 ND |U 2 1
Benzene 71-43-2 5 ug/I ND |Ul 0.5 1] 0.8 |J 0.5 1] ND |U] 0.5 1| ND |U| 0.5 1| ND |U 5 10| ND |U 1 1| ND |U 1 1| ND |U 1 1
Dimethyl Benzene/Xylenes, Total 1330-20-7 10000 ug/I ND |U| 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1 2 0.5 1 ND |U 5 10 3 1 1 92 1 1 ND |U 1 1
Ethylbenzene 100-41-4 700 ug/I ND |Ul 0.5 1| ND |U| 0.5 1] ND |U]l 0.5 1 1 0.5 1| ND |U 5 10| ND |U 1 1| ND |U 1 1| ND |U 1 1
Isopropyl Benzene (Cumene) 98-82-8 3500 ug/I 0.7 |J 0.5 1 4 0.5 1 ND (Ul 0.5 1 2 0.5 1 78 5 10/ ND |U 2 1 14 2 1 ND |U 2 1
Tert-Butyl Methyl Ether 1634-04-4 20 ug/I ND |Ul 0.5 1 1 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U 5 10 1 1 1| ND |U 1 1| ND |U 1 1
Toluene 108-88-3 1000 ug/I ND |Ul 0.5 1| ND |[U| 0.5 1] ND |U]l 0.5 1| ND |U| 0.5 1| ND |U 5 10| ND |U 1 1| ND |U 1 1| ND |U 1 1
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.90 ug/I 8 1 1| ND |U 1 1] ND |U 1 1 2 J 1 1 64 10 10| 0.7 0.5 1| 0.6 0.5 1| ND |U| 0.5 1
Fluorene 86-73-7 1900 ug/I 8 1 1 1 J 1 1] ND |U 1 1 4 J 1 1 39 |J 10 10| ND |U| 0.5 1| 0.7 0.5 1| ND |U| 0.5 1
Naphthalene 91-20-3 100 ug/I 8 1 1| ND |U 1 1] ND |U 1 1| ND |U 1 1 32 |1] 10 10| ND |U| 0.5 1 8 0.5 1| ND |U| 0.5 1
Phenanthrene 85-01-8 1100 ug/I 17 1 1 5 J 1 1] ND |U 1 1| ND |U 1 1| 140 10 10| ND |U| 0.5 1| 0.7 0.5 1| ND |U| 0.5 1
Pyrene 129-00-0 130 ug/I 17 1 1| ND |U 1 1] ND |U 1 1 6 1 1| 110 10 10 1 0.5 1 2 0.5 1| ND |U| 0.5 1
Naphthalene 91-20-3 100 ug/I NA NA NA NA NA NA NA NA
Metals
Lead 7439-92-1 5 ug/I 0.14 |]1]0.00005| 1| ND |U|0.00005] 1 1 0.00005| 1 | 0.098 |J|0.00005| 1| 0.96 |]|0.00005| 1| ND |U 1 1| 2.7 1 1| ND |U 1 1
_Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - micrograms per liter
mg/L - milligram per liter
RL - Reporting Limit

ND - Not Detected

DF - Dilution Factor

NA - Not Analyzed

WG- Groundwater

Qualifiers:
Q - Qualifier

U - The analyte was analyzed but not detected

J - The analyte was detected below the RL. The result should be considered an estimate.

D - The sample was diluted.

Exceedance Summary:

- RL exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,5(
- Result exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<

10
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Table 5

Summary of Shallow Groundwater Analytical Results

AOI-7

Site Characterization/Remediatl Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PADEP Non- |Location C-156 C-157 C-158 C-159 C-163 C-164 C-165
residential |Sample ID C-156_01122012 C-157_01122012 C-158_01122012 C-159_01122012 C-163_01122012 C-164_01122012 C-165_01122012
Chemical Name Cas No | Used Aquifer |[Sample Date 1/12/2012 1/12/2012 1/12/2012 1/12/2012 1/12/2012 1/12/2012 1/12/2012
TDS<2500 |Sample Matrix WG WG WG WG WG WG WG
mg/I| Unit Result| Q] RL |DF/ResultjQ| RL |DF Result/Q/ RL |DF|Result)Q] RL |DF Result|{Q/ RL |DF/ResultiQl RL |DF/Result|Q RL |DF

Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62 ug/I ND |U 2 1] ND |U 2 1| ND |U 2 1| ND |U 2 1| ND |U 2 1| ND |U 2 1| ND |U 2 1
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.05 ug/| ND |U| 0.029 | 1 ND |U| 0.029 |1 ND |U| 0.029 | 1 ND |U| 0.029 |1 ND |U| 0.029 | 1 ND |U| 0.029 | 1 ND |U| 0.029 |1
1,2-Dichloroethane 107-06-2 5 ug/I ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 53 ug/| ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1
Benzene 71-43-2 5 ug/I ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Dimethyl Benzene/Xylenes, Total 1330-20-7 10000 ug/| ND |U 1 1 ND |U 1 1 ND |U 1 1 ND |U 1 1 ND |U 1 1 ND |U 1 1 ND |U 1 1
Ethylbenzene 100-41-4 700 ug/I ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Isopropyl Benzene (Cumene) 98-82-8 3500 ug/| ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1 ND |U 2 1
Tert-Butyl Methyl Ether 1634-04-4 20 ug/I ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1 6 1 1 1 1 1
Toluene 108-88-3 1000 ug/I ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.90 ug/I ND (U] 0.5 1] ND |Ul 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Fluorene 86-73-7 1900 ug/I ND (U] 0.5 1] ND |Ul 0.5 1| 0.5 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1 2 0.5 1| ND |U| 0.5 1
Naphthalene 91-20-3 100 ug/I ND (U] 0.5 1] ND |Ul 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Phenanthrene 85-01-8 1100 ug/I ND (U] 0.5 1] ND |Ul 0.5 1| ND |U| 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1 1 0.5 1| ND |Ul 0.5 1
Pyrene 129-00-0 130 ug/I 0.7 0.5 1] ND |Ul 0.5 1| 0.7 0.5 1| ND |U]l 0.5 1| 0.7 0.5 1| ND |U] 0.5 1| ND |U| 0.5 1
Naphthalene 91-20-3 100 ug/I NA NA NA NA NA NA NA
Metals
Lead 7439-92-1 5 ug/I ND |U 1 1] ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
_Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - micrograms per liter
mg/L - milligram per liter
RL - Reporting Limit

ND - Not Detected

DF - Dilution Factor

NA - Not Analyzed

WG- Groundwater

Qualifiers:
Q - Qualifier

U - The analyte was analyzed but not detected
J - The analyte was detected below the RL. The result should be considered an estimate.
D - The sample was diluted.

Exceedance Summary:
- RL exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,5(

10" - Result exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<
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Table 6
Summary of Deep Groundwater Analytical Results

AOI 7

Site Characterization/Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PADEP Non- Location C-129D C-134D C-144D C-50D
residential Sample ID C-129D_071210 C-134D_072010 C-144D_071910 C-50D_071310
Chemical Name Cas No Used Aquifer Sample Date 7/12/2010 7/20/2010 7/19/2010 7/13/2010
TDS<2500 mg/l |Sample Matrix WG WG WG WG
GWQC Unit Result/Q| RL |DF|Result|Q| RL |DF/Result/Q] RL |DF/ResultjQl RL |DF
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62 ug/| ND |U| 0.5 1| 05 |J 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1
1,2-Dibromoethane (ethylene dibromide) 106-93-4 0.05 ug/| ND |U| 0.0096 | 1 ND |U| 0.0097 | 1 ND |U| 0.0096 | 1 ND |U| 0.0096 | 1
1,2-Dichloroethane 107-06-2 5 ug/I ND |Ul 05 1| ND |U] 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1
1,3,5-Trimethylbenzene (mesitylene) 108-67-8 53 ug/| ND |U| 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1
Benzene 71-43-2 5 ug/I ND |Ul 05 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1
Dimethyl Benzene/Xylenes, Total 1330-20-7 10000 ug/| ND |U| 0.5 1 ND (Ul 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1
Ethylbenzene 100-41-4 700 ug/I ND |Ul 05 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1
Isopropyl Benzene (Cumene) 98-82-8 3500 ug/| ND (Ul 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1 ND |U| 0.5 1
Tert-Butyl Methyl Ether 1634-04-4 20 ug/| 0.7 |J 0.5 1 1 0.5 1| 09 |J 0.5 1 ND |U| 0.5 1
Toluene 108-88-3 1000 ug/I ND |Ul 0.5 1| ND |U]l 0.5 1| ND |U| 0.5 1| ND |U] 0.5 1
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.90 ug/I ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Fluorene 86-73-7 1900 ug/I ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Naphthalene 91-20-3 100 ug/I 1 J 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Phenanthrene 85-01-8 1100 ug/I 2 J 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Pyrene 129-00-0 130 ug/I ND |U 1 1| ND |U 1 1| ND |U 1 1| ND |U 1 1
Naphthalene 91-20-3 100 ug/| NA NA NA NA
Metals
Lead 7439-92-1 5 ug/I ND |U|0.00005| 1| ND |U|0.00005| 1| ND |U|0.00005| 1| ND |U|0.00005| 1
Notes:

PADEP - Pennsylvania Department of Environmental Protection
ug/l - micrograms per liter

mg/L - milligram per liter

RL - Reporting Limit

ND - Not Detected

DF - Dilution Factor

NA - Not Analyzed

WG- Groundwater

Qualifiers:

Q - Qualifier

U - The analyte was analyzed but not detected

J - The analyte was detected below the RL. The result should be considered an estimate.
D - The sample was diluted.

Exceedance Summary:
- RL exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,500 mg/I

10" - Result exceeds the PADEP Non-Residential Used Aquifer Groundwater Criteria TDS<2,500 mg/|
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data suppliers and obtained under the licensing agreement with ESRI.
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1. Bing Maps aerial imagery provided by © 2010 Microsoft Corporation and
its data suppliers and obtained under the licensing agreement with ESRI.
2. Deep groundwater elevations provided by Aquaterra, June/July 2011.

Figure 7 - Site Wide Deep Groundwater Elevation
Contour Plan - June/July 2011

Deep Groundwater Monitoring Well and 26th Street Sewer AQI-7 Site Characterizaton Report/

Groundwater Elevation Rambo Creek Sewer Remedial Investigation Report

Damaged/Abandoned/Unable to Locate Jackson Street Sewer Sur\oco Philadelphia Refip ety
Philadelphia, Pennsylvania

Sunoco, Inc. (R&M)
Philadelphia Refinery

Pollock Street Sewer 3144 Passyunk Avenue

Philadelphia, PA.
Passyunk Avenue Sewer 19145

Shunk Street Sewer o

DATE: November 7, 2011
DRN.BY: MH
CKD. BY: DW
Approximate Site Location’ JOB#: 2574601

Legend

Deep Groundwater Contour Area of Interest (AQI)

Penrose Avenue Sewer _
Wells Omitted From Contouring

Path: \langan.com\data\DT\data6\2574601\ArcGIS\MapDocuments\AOI 7 SCR\SCR_RIR\Figure 7 - AOI-7 Deep GW Contours_2-13-12.mxd




SCHUYLKILL RIVER

Legend

C-143 C-142

C-143_1-2 C-142_1-2
VOCs in mg/kg Metals in mg/kg
Benzene - 2 Lead (Total) - 1370
BH-10-16 _ el == e — A \ - : B T 2 i M gl g EI-102090405 New Shallow Soil Boring Location With No
BH-10-16_1.5-2.0 : - - Al g - s - ; : TR : Exceedance of PADEP Non-Res Soil MSCs
Metals in mg/kg ' TR v B0 228%522: )y S e ' U R : - : A 3 T T 0 , . BH-10-23_1.0-1.5
I\_/e(;ﬁg (Total)/-k616 — me. . - i = 3 |\ Sy * 3 : Aen TN e = ¥ . A\ s 2 c/g;tg/.(g_r,;,:t;nl)g_/;égz:; j_ New Shallow Soil Boring Location With
Benzene - 0.8 ' K ' : ! " A S A N ARk Exceedance of PADEP Non-Res Soil MSCs

| BH-10-21_1.0-1.5 A y B S TRUE == - T B P\ : M e pt S ,_, onpe e <00 Lo o e $ new Montoring Well Location Jith Shallow Soi
Metals in mg/kg i « W™ -C - Tt - SRR ~ - -5~ e - S M\ S i (S N : Sample Not Exceeding PADEP Non-Res Soil MSCs
(Total) - 869 \ o e A A o ", SR C-130_1- AN \ ' e e 5 | Wetalsin
: | . Nl , g : L - ' Metals in mg_/kg New Monitoring Well Location With Shallow Soil
T Sample Exceeding PADEP Non-Res Soil MSCs

New Monitoring Well Location With
No Shallow Soil Sample Collected

BH-10-18_1.5-2.0
Metals in mg/kg
Lead (Total) - 478

BH-10-14 Existing Monitoring Point
BH-10-14_1.5-2.0
Metals in mg/kg

Lead (Total) - 531

B

Existing Recovery Well

‘ Abandoned/Damaged/Unable to Locate

T Bulkhead

otal Area of Interest (AOl) Boundary
S

Y r 3 f------*
\ s P g 1T TR 1 -~ g W - AN (PR bt i AR DRS¢ Aila ) T L clos d , : _ .3 % |BH-10-28 $ : 5 = Solid Waste Management Unit (SWMU)
BH-10-10_1.5-2.0 [ i e Telhia\ g y sl ¢ , A i . - TR : : ' s R SRS Al | BH-10-28_1.5-2.0 [y mmmnas
|| Metals in mg/kg  [RRRREEl . IR S ™| RS R e Ll B A e > ED. Ny Lmad W L ] L =] S ' O / ' Sl ¢ - | VOCs in mg/kg ' Lead Exceedance of Site Specific Standard
|Lead (Totah-725 | - 5 § et N .y | o - N R R | e T e X : 1 &% ° . |Benzene-16 (1,708 mg/kg)

: " | 1,2,4-Trimethylbenzene - 280
1,3,5-Trimethylbenzene - 130
SVOCs in mg/kg

£ T 3 r 1."'.?." _--:'-. 7 i g I . L] B & i - g ] 1 r 0. 3 ' __' - i - . =) - ¥ =11 T y 0 . ) - 1 -
BH-10-09 | N e it LIRS A et - CNE & . | L A RN wl TR - - AL BH-10-25
BH-10-09_1.2-1.7 | B 2 VT | A, T BV W T i #° 5 SR ol gRTEY e i _, i BB ) . ¥
Metals in mg/k . - i 3 p - U FRRRE yl el P S R = e TN N\ ' R i

{ Ngser’ "“!g BH-10-25_1.2-1.7

| VOCs in mg/kg
;’ Benzene - 31

3

Lead (Total) - 1230 :

_ ; s B @ ] r - u . - s =1 k. e . 1 Tt "'_'T"""""."" Esdl 4 g | ] 9 ’ 3
- swmusz | L O] _— | y il o AR e | 7

i ' T e T i \ ) S VRO | B L RS | . 4 R _ s (O, e o, PADEP Non-Residential Used Aquifer TDS <2,500 mg/L Soil MSCs

$($ ’ 1 - Benzene = 0.5 mg/kg
- L & < | o r

A 1,3,5 TMB = 9.3 mg/kg

1 v | Hj e ¥ nper o 4 B _" i ; v I. .'I | :._:, = v .Lr. o .- " R e _ L-:h.l o '-_Tf ., W ] Ay s \ .' A | . . L ._ I, i . - Lt \ ; | ’ : e i
b r: 3 L? . ! | 2 - ' - 7L, o & A .'" ] :.r § ) '-'I. I: g l : ] A - P I- : { R B I . - : we 1-.. 5 i : .I. 1 = J-: Y ) ’ ; _::.,. -I -.I .‘l: : f \ ¥ “, " . e . _-1.* 1'2'4 TMB - 35 mg/kg
1 T L g & _ » . g N B 4 | f LI PR i s WA - i - ol % 7] N L T - - Naphthalene = 25 mg/kg

i
A

Lead = 450 mg/kg

Site-Specific Standards Derived From Risk Assessment Analysis:
Benzene = 2,870 mg/kg
1,2,4 TMB = 560 mg/kg
Naphthalene = 56,780 mg/kg
Lead = 1,708 mg/kg

Notes:

1. Bing Maps aerial imagery provided by © 2010 Microsoft Corporation and its
data suppliers and obtained under the licensing agreement with ESRI.

2. Soil Samples collected in May-June 2010.

Figure 8 - Summary of Soil Sample Exceedances
May to June 2010
AQI-7 Site Characterization Report/
Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Sunoco, Inc. (R&M)
Philadelphia Refinery

3144 Passyunk Avenue
Philadelphia, PA.

19145

0 70 140 280 SOATE. Febmuay 15,2012

DRN. BY: MH

I ey, Foet ko BY: DW

JOB#: 2574601




C-152 C-151

Legend

C-110
SVOCs in ug/L
Chrysene - 2

. | ke . o P - T 1 e TR 4 . - Shallow/Intermediate Monitoring Wells With
C142 A | & : . B i o b A\ R : _ | VO G A D R B Exceedance of PADEP Non-Res Groundwater MSCs
- . .-.::_ : ok . b ¥ . 11‘:._... —_ r— : I. j .- I.. :.‘ I’ < 8 . # - .- - i ul | {1 _&: \ _.,.' | IT - 4 I'_--"' 5 '\-._ ; .- i) " o g r ¥ . & -_: 1-. |

SVOCs in ug/L c-97_$_ Shallow/Intermediate Monitoring Well
Chrysene - 64 With LNAPL Occurrence

= k]

-

Rt -.is)illfvlhs. _-._ i

Shallow/Intermediate Monitoring Well With No
Exceedance of PADEP Non-Res Groundwater MSCs

&
m$ Deep (Lower Sand) Monitoring Well With No
Exceedance of PADEP Non-Res Groundwater MSCs

i T

Monitoring Point Not Sampled

=

——— Bulkhead

DOD
3 &

Solid Waste Management Unit

1_::‘ 2 'E-_ !
s

) S0

i (R A

Area of Interest (AOl) Boundary

. |C-57
. A SVOCs in ug/L
| Chrysene - 3

/| Chrysene - 2

oy TR

A

%« | Benzene - 89

i
| e m [ ®

= gAY

L

[

|svocsinugi
Chrysene - 38 [\

e

———

= -.1'#-____

""‘T_l_;i_:;__..-..; Metals in ?’r"v:'""""f' o b
" " |Lead-15.8 i_w B} e b . ;
. A (e z 18I | } . A SR _|enz .
— - ' ' % ‘ SVOCs in ug/L
Chrysene - 3

Notes:

1. Bing Maps aerial imagery provided by © 2010 Microsoft Corporation and its
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2. Groundwater samples collected in July 2010 and January 2012 by Aquaterra.
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1. 2005 aerial photography provided by the Delaware Valley Regional Planning
Commission (DVRPC).

Figure 11 - Impervious Surfaces
AQI-7 Site Characterization/
Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Sunoco, Inc. (R&M)
Philadelphia Refinery

3144 Passyunk Avenue
Philadelphia, PA.
19145

SCALE: 1" =140"
DATE: 8/10/2010
DRN. BY: MH
CKD. BY: DW
JOB#: 2574601




APPENDIX A

Notice of Intent to Remediate and Public Notices



Philadelphia Refinery

Sunoco Inc.

3144 Passyunk Avenue
Philadelphia PA 19145-5299
215 339 2000

October 12, 2006

Mr. Robert Day-Lewis
Pennsylvania DEP
2 East Main Street
Norristown, PA 19401

Mr. Steve O’Neil
Pennsylvania DEP

2 East Main Street
Norristown, PA 19401

Re:  Sunoco Inc. (R&M) Philadelphia Refinery
Philadelphia, Philadelphia County

Dear Mr. Day-Lewis and Mr. ONeil:

In accordance with the Land Recycling and Environmental Remediation
Standards Act (Act 2), enclosed are two copies of a Notice of Intent to Remediate
{NIR) for the Sunoco Inc. (R&M) Philadelphia Refinery. This NIR covers
remediation being done as part of the 2003 Consent Order and Agreement
(CO&A) at Point Breeze, Girard Point and Schuylkill River Tank Farm.
Remediation at Belmont Terminal, which is part of the CO&A, is not part of this
NIR since this site is not subject to RCRA Corrective Action. Sunoco is
considering submitting a separate NIR for this area under the Act 2 program only.

This NIR is being submitted with the intent to enter the Sunoco Philadelphia
Refinery into the One Cleanup Program with PaDEP and the USEPA. All
remediation work at the Philadelphia refinery will be completed under the 2003
Consent Order & Agreement (CO&A), however, RCRA Corrective Action
measures will be addressed concurrently with work performed under the CO&A
and within the Act 2 program.




September 21, 2006
Page 2

Please call me at 610-859-1881 or email me at jroppenheim(@sunocoinc.com
with any questions or comments.

Best Regards,

James Oppenheim, PE
Sr. Environmental Consultant

Cc: Sunoco Legal Dept.
Philadelphia Refinery Environmental Central File
David Burke, PADEP
Walter Payne, PADEP
Hon Lee, USEPA Region 111
Colleen Costello, Langan



2530-FM-BWMO0019  Rev. 412004

Will remediation be to a site-specific standard or as a special industrial area [J? #f so, the municipality or
municipalities must be provided 30-day comment period.

Remediator/Property Owner/Consultant. For each of these recipients of the approval of the final report, complete
form below.

Contact Person: James R. Oppenheim

Relationship to site (e.g. owner, remediator, participating in cleanup, consuitant): Remediation Project Manager

Phone Number: (610) 859-1881

Company Name: Sunoco, Inc. (R&M)

Address (street, city, state, zip): 100 Green St., Marcus Hook, PA 19061

Email Address: ]roppenheim@sunocoinc.com

Contact Person: Scoft Baker

Relationship to site (e.g. owner, remediator, participating in cleanup, consultant): Environmental Manager

Phone Number: (215} 339-2074

Company Name: Sunoco, inc. (R&M)

| Address (street, city, state, zip): 3144 Passyunk Ave. Phitadelphia, PA 19145

| Email Address: sabaker@sunocoinc.com

[Consutfant.

Contact Person: Colleen Costello

Relationship to site (e.g. owner, remediator, participating in cleanup, consultant): Consuitant

Phone Number: (215) 864-0640

Company Name: Langan Engineering and Environmental Services

Address (street, city, state, zip): 30 South 17th St., Suite 1500, Philadelphia, PA 19103

Email Address: ccostello@langan.com

Preparer of Notice of Intent to Remediate:

Name: James Oppenheim Title: Project Manager

Address: 100 Green Street Telephone: (610) 859-1 881
Marcus Hook, PA 19061

Email Address: jroppenheim@sunocoinc.com

Email Image File of Site Map showing property lines and general area of site(s) to be remediated to:
(Iandrecycling@state.pa.us)




Philadelphia Refinery

Sunoco Inc.

3144 Passyunk Avenue
Philadelphia PA 19145-5239
2153392000

October 12, 2006

Manager

Philadelphia Department of Public Health
Environmental Health Services

321 University Avenue

Philadelphia, PA 19104

Re:  Sunoco, Inc. (R&M) Philadelphia Refinery
Philadelphia, Philadelphia County

Dear Sir/Madam:

The Land Recycling and Environmental Remediation Standards Act (Act 2) requires that

a Notice of Intent to Remediate (NIR) be provided to the municipality in which the site is
located when a site is being remediated to a site-specific Standard. The municipality is -
afforded a 30-day comment period. In accordance with this provision of the Act, Sunoco,
Inc. (R&M) is formally notifying you of its intent to remediate the subject site under Act
2. A copy of the NIR, which will be sent to the Pennsylvania Department of
Environmental Protection (PaDEP), is enclosed. This notice will also be published in the
Pennsylvania Bulletin, and a summary of the notice appeared in the Philadelphia Daily
News on October 16, 2006.

Publication of this notice in the Philadelphia Daily News initiates the 30-day public and
municipal comment period. During the next thirty days, your municipality may request
to become involved in the development of the remediation plans for the site. If the
mumcipality wishes to become involved in this project, please send your comments to
Sunoco to my attention.

Please call me at (610) 859-1881 if you have any questions concerning the proposed
remediation. '

Best Regards,

James R. Oppenheim, P.E.
Senior Environmental Consultant




Cce:

Sunoco Legal Dept.

Philadelphia Refinery Environmental Central File
Steve O°Neil, PaDEP

Colleen Costello, Langan



2530-FM-BWMO0019 Rev. 4/2004

Will remediation be to a site-specific standard [X] or as a special industrial area [ ]? If so, the municipality or
municipalities must be provided 30-day comment period.
Remediator/Property Owner/Consultant. For each of these recipients of the approval of the final report, complete

form below.

Contact Person: James R. Oppenheim

Relationship to site (e.g. owner, remediator, participating in cleanup, consultant). Remediation Project Manager

Phone Number: (610) 853-1881

Company Name: Sunoco, Inc. (R&M)

Address (street, city, state, zip): 100 Green St., Marcus Hook, PA 19061

Email Address: jroppenheim@sunocoinc.com

Contact Person: Scott Baker

Relationship to site (e.g. owner, remediator, participating in cleanup, consultant): Environmental Manager

Phone Number: {215) 339-2074

Company Name: Sunoco, Inc. (R&M)

Address (street, city, state, zip): 3144 Passyunk Ave. Philadelphia, PA 19145

Email Address: sabaker@sunocoinc.com

Contact Person: Colleen Costello

Relationship to site (e.g. owner, remediator, participating in cleanup, consuitant): Consultant

Phone Number: (215) 864-0640

Company Name: Langan Engineering and Environmental Services

Address (streset, city, state, zip): 30 South 17th St., Suite 1500, Philadelphia, PA 19103

Email Address: ccostello@langan.com

Preparer of Notice of Intent to Remediate:

Name: James Oppenheim Title: Project Manager

Address: 100 Green Street Telephone: (610) 859-1881
Marcus Hook, PA 19061

Email Address: jroppenheim@sunocoinc.com

Email Image File of Site Map showing property lines and general area of site(s) to be remediated to:
{landrecycling@state.pa.us)



Proof of Publication in The Philadelphia Daily News

Under Act. No 587, Approved May 16, 1929

STATE OF PENNSYLVANIA
COUNTY OF PHILADELPHIA

Anna Dickerson being duly sworn, deposes and says

that The Philadelphia Daily News is a newspaper published
daily, except Sunday, at Phlladelphla Pennsylvania, and was
established in said city in 1925, since which date said newspaper
has been regularly issued in said County, and that a copy of

the printed notice of publication is attached hereto exactly as

the same was printed and published in the regular editions and -
issues of the said newspaper on the following dates: -

Copy of Notice of Publication

October 16, 2006

Affiant further deposes and says that he is an employee

of the publisher of said newspaper and has been authorized

to verify the foregoing statement and that he is not interested
in the subject matter of the aforesaid notice of publication, and
that all allegations in the foregoing statement as to time, place
and character of publication are true.

Lonalislvierreh

Sworn to and subscrlbed before me this 16th day of

My Commission Expires: NOTARIAL SEAL

Mary Astne Logan, Notary Public
City of Philadelphia, Phila, County -
My Commission Expires March 30, 2009




LEGAL NOTICES

Newspaper Notice of Intent to Remediate
to an Environmental Standard.
(Sections 302(e){1)(ii}, 303(h}1}ii),
304(n)}(1)(i), and 305(c){1))

Pursuant to the Land Recycling and Enviranmental Remediation Standards Act (Act), the act of May 19, 1995, P.L, 4, No. 1995-2,, notice
is hereby given that Sunoco Inc.(R&M) has submitted to the Pennsylvania Department of Environmentai Protection a Notice of Intent to
Remediate a site located at 3144 Passyunk Ave., Philadelphia, Philadeiphia County, Pennsylvania. This Notice of Intent to Remediate
states that the site is a petroleum refinery. Tt has been determined that petroleum compounds have impacted soil and groundwater at
the site. Sunaco Inc. (R&M) has indicated that proposed remediation measures will Include source reduction and engineered boundary
controls, The proposed future use of the property is industrial for continued operation as a petroleum refinery,

Sunoco Inc. {R&M) plans to use the site-specific remediation standard at the site. The Act provides for a 30-day public comment period
for site-specific standard remediation. The 30-day comment period is initiated with the publication of this notice. Unti! November 16,
2006, the City of Philadelphia may submit a request to Sunoco Inc. {R&M) to be involved in the development of the remediation and
reuse plans for the site. The City of Phitadelphia may also submit a request to Sunoco Inc. (R&M) during this 30-day comment period to
develop and implement a public involvement plan. Copies of these requests and of any comments shouid also be submitted to the
Department of Environmental Protection at 2 East Main Street, Norristown, PA 19401 to the attention of Mr, Walter Payne. All
correspondence with Sunoce Inc. {R&M) should be addressed to the Public Relations Dept., Sunoco Inc. (RBM) at 3144 Passyunk Ave,
Philadelphia, PA, 19145,

Appeared in: Philadeiphia Inquirer & Philadelphia Daily News on Monday, 10/16/2006



— LANGAN

ENGINEERING & ENVIRONMENTAL SERVICES

GeorgeE

Michael
Nichola

January 24, 2012

G

orqe E., Leve

Rudolph P. F

Ronald A. F
CERTIFIED MAIL Colleen €
RETURN RECEIPT REQUESTED Cosina 1 G«

; ; IV‘G/H‘IEI'(]I 3 E 7
Manager Caryn L. Barnes

Gerard M. Cosdia, P.E

Philadelphia Department of Public Health
Environmental Health Services

321 University Avenue

Philadelphia, Pennsylvania 19104

RE: Notice of Submittal of Site Characterization/
Remedial Investigation Report
Area of Interest (AOIl) 7
Sunoco, Inc. (R&M) Philadelphia Refinery
Philadelphia, Philadelphia County, Pennsylvania
Langan Project No.: 2574601

Dear Sir/Madam:

Notice is hereby given that Sunoco, Inc. (R&M) (Sunoco) is in the process of submitting a Site
Characterization/Remedial  Investigation Report to the Pennsylvania Department of
Environmental Protection for AOI 7 located at the Sunoco Philadelphia Refinery, Philadelphia,
Philadelphia County, Pennsylvania. The report indicates that the remediation planned will attain
compliance with a combination of site-specific and the statewide health cleanup standards.

This notice is made under the provision of the Land Recycling and Environmental Standards
Act, the Act of May 19, 1995, P.L. #4, No. 2.

Sincerely,
Langan Engineering and Environmental Services, Inc.

&)ﬁdﬁ@u@é@

Colleen Costello, P.G.
Senior Principal

cC: Jim Oppenheim, Sunoco
Kevin Dunleavy, Sunoco

\langan.com\data\DT\data6\2574601\Office Data\Reports\Repackaged SCR_RIR\AOI 7\Appendices\Appendix A - NIR and Notices\RIR Municipal Notice_012412.DOC

P.O. Box 1569 Doylestown, PA 18901-0219 T: 215.491.6500 F: 215.491.6501 www.langan.com
Shipping Address: Stone Manor Corporate Center 2700 Kelly Road Suite 200 Warrington, PA 18976

New Jersey + Pennsylvania « New York  Connecticut « Florida « Virginia + Nevada ¢ California + Abu Dhabi « Dubai ¢ Athens
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Proof of Publication in The Philadelphia Daily News

Under Act. No 587, Approved May 16, 1929

STATE OF PENNSYLVANIA
COUNTY OF PHILADELPHIA

Anna Dickerson being duly sworn, deposes and says

that The Philadelphia Daily News is a newspaper published
daily, except Sunday, at Philadelphia, Pennsylvania, and was
established in said city in 1925, since which date said newspaper
has been regularly issued in said County, and that a copy of

the printed notice of publication is attached hereto exactly as

the same was printed and published in the regular editions and

issues of the said newspaper on the following dates:

January 30, 2012

Affiant further deposes and says that she is an employee

of the publisher of said newspaper and has been authorized

to verify the foregoing statement and that she is not interested

in the subject matter of the aforesaid notice of publication, and
that all allegations in the foregoing statement as to time, place

and character of publication are true.

Sworn to and subscribed before me this 30" day of

January, 2012.

Notaryublic

Copy of Notice of Publication

Notification of
Receipt of Site
Characterizatlion/
Remedlal
Investigation Report
Notlice Is hereby glven
that  Sunoco Inc.
{R&M) (Sunoco) Is In
the process of sub-
mitting a Site Charac-
terization / Remedlal
Investigatlon Report
to the Pennsylvania
Department of Envi-
ronmental Protection
PADEP), Southeast
eglonal Office .for
Area of Interest (AOI
7) located at the
Sunoco Phlladelphla
. Reflnery, Phlladelphla,
Pennsylvanla. Sunoco
has iIndicated In the
report that site char-
acterization activities
have been completed
at AOl 7 In accord-
ance with the Land
Recycling and Envi-
ronmental Remedla-
tlon Standards Act
and the 2004 Memo-
. randum of Agreement
between the PADEP
and U.S. Environmen-
tal Protection Agenc
(EPA) (a.k.a., the P
One Cleanup Pro-
gram). This notlce is
made under the provl-
slon of the Land Re-
cycling and Environ-
mental Remedlation
Standards Act, the
Act of May 19, 1995,

P.L. #4, No. 2.

My Commission Expires:

NOTARIAL SEAL
Mary Anne Logan, Notary Public

City of Philadelphia, Phila. County
My Commission Expires March 30, 2013




APPENDIX B

Current and Historic Use Plan
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Appendix B - Current and Historic Use/Historic
Investigation Areas

AQI-7 Site Characterization Report/
Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Sunoco, Inc. (R&M)
Philadelphia Refinery

3144 Passyunk Avenue
Philadelphia, PA.
19145

SCALE: 1" = 140’
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DATE: February 14, 2012
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APPENDIX C
Soil Boring Logs and Monitoring Well Construction

Summaries
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MONITORING WELL LOG: C-129D
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MONITORING WELL LOG: C-129D

P2 13
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Aquaterra

Technologles, Inc.
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MONITORING WELL LOG: C-130

P10

f\c";ulatlerlra
PROECT! Sunoco-Philadelphia Refinery DRILLING CO Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
[OB NOI! SAMPLING METHODC Split Spoon
LOGGED BY[I Shaun Sykes SCREEN/RISER DIAMETERD 4"
DATES DRILLED( 6/2/2010 WELLBORE DIAMETERLC 6"
TOTAL DEPTHO  15' ELEVATIOND N/A
DCOm) OVM WELL WELL
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MONITORING WELL LOG: C-131

P10

gausieen
PROECT! Sunoco-Philadelphia Refinery DRILLING CO Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
[OB NOI! SAMPLING METHODC Split Spoon
LOGGED BY[I Shaun Sykes SCREEN/RISER DIAMETERD 4"
DATES DRILLED( 6/3/2010 WELLBORE DIAMETERLC 6"
TOTAL DEPTHO  14* ELEVATIOND N/A
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MONITORING WELL LOG: (C-132

P10

fustera
PROCECTL Sunoco-Philadelphia Refinery DRILLING COI Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
(OB NOT SAMPLING METHOD] Split Spoon
LOGGED BY[ Shaun Sykes SCREEN/RISER DIAMETER[] 4"
DATES DRILLEDU 6/15/2010 WELLBORE DIAMETER[] 6"
TOTAL DEPTHO 14 ELEVATIONO N/A
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MONITORING WELL LOG: (C-133
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PROCECTL Sunoco-Philadelphia Refinery DRILLING CO(I Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
TOB NOI! SAMPLING METHOD[ Split Spoon
LOGGED BY[]  Shaun Sykes SCREEN/RISER DIAMETER[] 4
DATES DRILLEDL 6/15/2010 WELLBORE DIAMETER[ 6"
TOTAL DEPTH 14’ ELEVATION[ N/A
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P01 74

f\ﬂulat‘erlra
PROIECT[ Sunoco-Philadelphia Refinery DRILLING COI ECDI
SITE LOCATIONO AOI-7 DRILLING METHODO Hollow Stem Auger & Mud Rotary
"OB NOT SAMPLING METHOD[ Split Spoon
LOGGED BY[ Tiffani Doerr/Shaun Sikes SCREEN/RISER DIAMETERL  4-inch
DATES DRILLED 6/11/10-6/22/10 WELLBORE DIAMETER 6.25"
TOTAL DEPTHO 70" ELEVATIONL NA
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MONITORING WELL LOG: (C-135

P10

fustera
PROECT[ Sunoco-Philadelphia Refinery DRILLING COI Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
(OB NOT SAMPLING METHODO Split Spoon
LOGGED BY[ Shaun Sykes SCREEN/RISER DIAMETER[] 4"
DATES DRILLEDU 6/10/2010 WELLBORE DIAMETER([ 6"
TOTAL DEPTHO 10 ELEVATIONO N/A
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MONITORING WELL LOG: C-136

P10

f\c";ulatlerlra
PROECT! Sunoco-Philadelphia Refinery DRILLING CO(I Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
(OB NOI SAMPLING METHODC Split Spoon
LOGGED BY[I Shaun Sykes SCREEN/RISER DIAMETERD 4"
DATES DRILLED( 5/28/2010 WELLBORE DIAMETERLC 6"
TOTAL DEPTHO  14* ELEVATIOND N/A
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MONITORING WELL LOG: (C-137

P10

fusienn
PROCECTL Sunoco-Philadelphia Refinery DRILLING CO(I Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
[OB NOI! SAMPLING METHODC Split Spoon
LOGGED BY[I Shaun Sykes SCREEN/RISER DIAMETERD 4"
DATES DRILLED( 5/27/2010 WELLBORE DIAMETERLC 6"
TOTAL DEPTHO  14* ELEVATIOND N/A
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MONITORING WELL LOG: (C-138

P10

f\c";ulatlerlra
PROECT! Sunoco-Philadelphia Refinery DRILLING CO(I Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
[OB NOI! SAMPLING METHODC Split Spoon
LOGGED BY[I Shaun Sykes SCREEN/RISER DIAMETERD 4"
DATES DRILLED( 5/27/2010 WELLBORE DIAMETERLC 6"
TOTAL DEPTHO  12' ELEVATIOND N/A
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P10

f\ﬂulaterlra
PROECT! Sunoco-Philadelphia Refinery DRILLING CO(I Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
(OB NOI SAMPLING METHOD] Split Spoon
LOGGED BY[I Shuan Sykes SCREEN/RISER DIAMETERD 4"
DATES DRILLED( 6/2/2010 WELLBORE DIAMETER[] 6"
TOTAL DEPTHO  12' ELEVATIOND N/A
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P10

fustera
PROCECTL Sunoco-Philadelphia Refinery DRILLING COI Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
(OB NOI SAMPLING METHOD] Split Spoon
LOGGED BY[ Shaun Sykes SCREEN/RISER DIAMETER[] 4"
DATES DRILLEDU 5/26/2010 WELLBORE DIAMETER[] 6"
TOTAL DEPTHO 12 ELEVATIONO N/A
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MONITORING WELL LOG: (C-142

P10

ADuacenn
PROECT[ Sunoco - Philadelphia Refinery DRILLING COI Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
(OB NOT SAMPLING METHOD[ Split Spoon
LOGGED BY[ Shaun Sykes SCREEN/RISER DIAMETERL 4"
DATES DRILLEDI] 6/3/2010 WELLBORE DIAMETER([ 6"
TOTAL DEPTHO 14 ELEVATIONL N/A
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MONITORING WELL LOG: (C-143

P10

ADuacenn
PROECT[ Sunoco - Philadelphia Refinery DRILLING CO(TJ Parratt Wolff
SITE LOCATION AOI-7 DRILLING METHOD[ Hollow Stem Auger
(OB NOT SAMPLING METHODO Split Spoon
LOGGED BY[ Shaun Sykes SCREEN/RISER DIAMETER[] 4"
DATES DRILLEDU 6/3/2010 WELLBORE DIAMETER([ 6"
TOTAL DEPTHO 14 ELEVATIONO N/A
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MONITORING WELL LOG: C-144D

P01 008

PRO[ECT(]
SITE LOCATIONII AOI-7

(OB NOII

LOGGED BYT] Tiffani Doerr/
DATES DRILLEDL! 6/28/10-7/9/10
TOTAL DEPTHO 78
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